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APHOEBANTUS AND ITS RELATIVES EPACMUS 
AND EUCESSIA 


(Diptera: Bombyliidae)' 


AXEL LEONARD MELANDER? 


University of California Citrus Experiment Station, Riverside 


The subfamily Lomatiinae of the Bombyliidae includes some pre- 
dominantly desert living forms, represented in the Western United 
States by three genera, A phoebantus, Epacmus and Eucessia. Speci- 
mens are encountered singly, mostly as they alight on sandy places 
in the bright sun, but now and then some may be taken from flowers. 
Like most Bombyliidae the flies are wary and not easy to capture. 
Specimens must be transferred from net to killing bottle with careful 
handling and kept isolated until pinned because the body covering 
of tomentum and pile rubs off too easily and denuded specimens are 
almost worthless for identification. When dried, the tomentum may 
become discolored in spots by an exudation of grease and then light- 
colored scales may appear black and confuse the identification. In 
such cases it is well to look for a symmetrical pattern for scales are 
not likely to be greased the same on both sides of the body. Another 
aggravation is the facility with which heads snap off on handling, 
necessitating the cementing of the head back on the projecting neck. 

The flies as a group have not been satisfactorily studied since 
Coquillett’s review in 1894, and there is confusion as to the identity 
of some species. Many of the species are dimorphic, the sexes being 
markedly different in color of the frontal hairs, pruinosity of the head, 
color of the tomentum and pilosity of the body, especially of the 
abdomen. Usually the males have a more silvery head, paler hairs, 
lighter tomentum and longer pile than the females. 

For many of the species the extent of variation is uncertain. The 
color of the halteres is used in identification, but requires interpretation. 
Sometimes there are differences in the color of hairs, bristles and 
1Paper No. 622, University of California Citrus Experiment Station, Riverside, 
California. 

2Professor Emeritus, The College of the City of New York; now Research 
Associate, Division of Biological Control, University of California, Riverside. 
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tomentum on specimens taken together. The shape of the first posterior 
cell and the presence of a spur on the anterior branch of the third vein 
are useful indices, but are not infallible. But in the main the char- 
acters used in the following tables will guide a specimen with little 
hesitation to its appropriate name. 

The pygidia furnish important taxonomic characters, as can be seen 
from the illustrations of the species before me. The drawings, showing 
the left aspect, are free-hand sketches, somewhat generalized, and are 
sometimes a composite based on several specimens. I am grateful to 
Frances Ormerod for inking in the pencil sketches preparatory for the 
printer. Usually the pygidia are in a closed condition, with the two 
sturdy dorsal harpagones seated on the ventral piece so that the deflexed 
apices are thrust within. In diversity of shape and in the arrangement 
of hairs and tomentum the pygidia are sufficiently distinctive externally 
so that it is not necessary to relax them and pry open the occluded 
parts. When ringent, the genitalia present a greatly altered appearance, 
with the deflexed hook at the end of the harpagones exposed, and the 
explanate edge of the ventral piece, which normally is infolded and 
hidden, now pushed out into view 

It is of interest to note that of the forty-one previously described 
species belonging to the three genera dealt with in this paper, nineteen 
were founded on one or two specimens and the same number on three 
or more, making a total of but 170 specimens. Of the other three 
species there is nc record of the number of specimens in the type series. 
With this precedent I make no apology for describing some striking 
species upon limited material. The present study is based on over 800 
specimens in my collection, augmented by about 130 from the Citrus 
Experiment Station of the University of California at Riverside, col- 
lected by P. H. Timberlake. Unless otherwise noted the specimens 
under review were collected by myself. I am particularly grateful to 
Frank H. Parker, who supplied many species from the desert regions 
of Arizona, where these flies are especially prevalent, and to John 
L. Sperry, whose interest in the arid country has netted many rare 
imsects 

Many specimens key to species whose original locality is far distant 
from the place where the recent material was collected. The inference 
is either than their distribution is more extended than would be expected 
or that the characters used in the keys are not exclusive enough to 
differentiate all the species. For example, A phoebantus peodes was 
originally described from Sonora, Mexico. Cole reports it from Hood 
River, Oregon, and I have taken at 6250 feet altitude in the San 
Bernardino Mountains in California specimens that fully agree with 
Osten Sacken’s description. It is therefore possible that some of the 
many species which I think I have recovered, which were taken far from 
their original home, are incorrectly determined, although agreeing well 
with the descriptions on which they were established. Comparison 
with the types holds the answer, but of course such perplexities are not 
peculiar to these Bombyliids but extends through~ t the province of 
taxonomy 

The earliest species described for this group e Leptochilus (now 
Epacmus) modestus and A phoebantus cervinus, w+« h Loew published in 
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1872. These two species came from Texas, the easternmost extension 
of the species of this group. Osten Sacken, in the Western Diptera, next 
described Triodytes (now A phoebantus) mus, a species now reported 
from Utah, California, Arizona, Sonora and Baja California. In the 
Biologia Centrali-Americana Osten Sacken added A. carbonarius from 
Washington, Kansas and Sonora, rattus from Texas, conurus from 
California and three species from Sonora. Bigot, 1892, added a prob- 
lematical species, Epacmus rufolimbatus, from California. Our principal 
knowledge of this group has been contributed by Coquillett, who in a 
series of four papers published from 1886 to 1894 added twenty-five 
species, all from Southern California. Since then Cresson, 1919, 
published Epacmus pallidus from Texas and Cole in 1921 added Epacmus 
nitidus and A phoebantus borealis from Oregon, and in 1923 added 
A phoebantus argentifrons and marginatus from Baja California. In the 
latter paper Cole reported nine of the previously described species 
as occurring in Lower California. Aside from the localization in the 
Southwest, A phoebantus is recorded from the Mediterranean area, 
India and Ceylon, and similar forms are reported from China. 


GENERIC DISTINCTIONS 


A phoebantus was established by Loew on the female of cervinus. 
Loew emphasized the abruptly slender styliform prolongation of the 
third antennal joint, presence of pulvilli, a spur on the fifth vein entering 
the discal cell, another spur on the branch of the third vein, and a 
bristle at the apex of the hind metatarsi, the last four characters now 
known to have no generic significance. Osten Sacken, mislead by the 
stress on the pulvilli, formed the genus Triodytes for a new species, mus. 
In the Biologia Centrali-Americana Osten Sacken placed his genus 
as a synonym of A phoebantus. 

The genus Eucessia Coquillett was established in 1886 on one species, 
rubens Coquillett, characterized by the third antennal joint being some- 
what oval, scarcely longer than wide and tapering to a blunt tip. The 
genotype, which is a aistinctive species, has a retreating face, bare 
except on the oral margin, proboscis not projecting, pulvilli present, 
eyes of male quite widely separated on the front and pygidium very 
large and greatly dilated below. Coquillett in 1891 added A phoebantus 
rattus Osten Sacken to his genus, thus modifying the concept, 1n that the 
third joint of the antennae of rattus is elongate conical, the face less 
retreating, the pulvilli minute, and the labellae are narrow. Osten 
Sacken mentioned that in these structures his species approached 
Epacmus. Curran still further changed the limits of Eucessia, for 
in his Manual the genus is defined as having the antennae placed 
far from the oral margin, and the figure of an undescribed species indi- 
cates an absence of the characteristic pile of the anterior parts of the head 
In rubens, as well as in all the other species treated in the present paper, 
the antennae are located well below the midpoint between the ocelli 
and the mouth opening. If emphasis be restricted to the oval shape 
of the third antennal joint the genus is unique in the Lomatiinae. But 
by including those forms with elongate triangular joint the species 
merge into A phoebantus and the validity of the genus is lost. 

Epacmus Osten Sacken, originally given the preoccupied name 
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Leptochilus by Loew, was separated from A phoebantus in having a 
projecting face, elongate proboscis with slender labellae, no spur on 
the third vein and pulvilli absent. Osten Sacken noted in the Biologia 
Centrali-Americana that the spur on the third vein has no generic 
importance, and Coquillett (1894) and Williston (1901) discarded the 
size of the pulvilli. 

The difference between the three genera are thus elusive. Coquiliett 
at first located his species concinnus, fumosus, pellucidus and transitus 
in Epacmus and later transferred them to A phoebantus. A phoebantus 
litus Coquillett is much more closely related to modestus Loew, the 
genotype of Epacmus, than to any of the other species placed in 
A phoebanius. Coquillett placed his species litus in A phoebantus but 
assigned his nebritus to Epacmus, although the two are structurally 
much alike, differing mainly by the color of the scales of the abdomen. 
Epacmus tomentosus, n. sp., is almost identical with <A phoebantus 
pellucidus Coquillett, but has slender corneous labellae, whereas in 
pellucidus the labellae are short and fleshy. What I take to be rattus 
is even intermediate between lomentosus and pellucidus. The new 
species sperryorum, on antennal structure would classify in Coquillett’s 
emended Eucessia, but in its vestiture and the structure of its remarkable 
pygidium is so close to Aphoebantus abnormis Coquillett that the 
similarity is greater than could be accounted for by homoplasy. The 
new species connectans has the antennal structure of Eucessia, the facial 
contour of most of the species of A phoebantus, but the proboscis is long 
and its labellae are slender as in typical Epacmus. 

Because the three genera are so interlocked they do not indicate 
phyletic segregation. The antennal form in A phoebantus ranges from 
onion-shaped, with cylindrical elongate styliform process arising from 
a bulbous base, to elongate conical, and in those species having the 
wider tapering apex to the third joint the shape is influenced by the 
degree of collapse upon drying. After eliminating the pulvilli, spur 
on the third vein, spur in the lower part of the discal cell, recession of 
the face and antennal formation as useless generic characters there is 
nothing left to distinguish the expanded Eucessia from A phoebantus, 
and in the present paper Eucessia is restricted to the original species 
with its short ovoid antennal joint. The residual differences between 
the three genera may then be expressed as follows: 

1. Proboscis projecting beyond the mouth-opening, the labeilae_ typically 
elongate, narrow, somewhat pointed, and corneous; third antennal joint 
tvpically with bulbous base and slender styliform projection; face rather 
protruding below, the cheeks typically narrow and the mouth-opening 
elongate, horizontal and well defined anteriorly (in connectans the face 
rounding into the oral margin) ; at Epacmus 

Proboscis not or scarcely projecting beyond the mouth-opening, the 

labellae more or less broad and fleshy; cheeks broader, the mouth-opening 
wider and rounding into the face anteriorly; face retreating, or at most 
vertical ; ; > ° os ewes 

Third antennal joint much longer than depth at base, the base more or less 

bulbous, typically constricted into a slender cylindrical styliform process, 
but often lanceolate or elongate conical, the apical part appearing shrunken 
instead of abruptly styliform; face usually pilose to antennae Aphoebantus 

Third antennal joint not much longer than wide, rather widely oval, not 


constricted beyond middle but narrowed just before apex; face bare 
Eucessia 


9 


above. . 
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Genus Epacmus Osten Sacken 


Epacmus is a useful though not a natural genus. The species 
grouped here show the same divergencies that occur in A phoebantus. 
In both genera the scutellum ranges from wholly tomentose to apically 
polished and may even be bilobed with a concentration of tomentum on 
the median sulcus. The thorax and scutellum may have bristles or may 
be devoid of them. The third antennal joint may have a long thin 
apical spindle attached to an onion-shaped base, or may be more or less 
elongate conical. The proboscis varies in length, though the extreme 
protrusion is not matched in A phoebantus. The femora have hairs 
or bristles, and the middle femora of both genera show a tendency to 
develop appressed pubescence apically on the posterior surface. The 
branch of the third vein shows the same tendency to develop a spur. 
The face may or may not recede. Such parallelisms indicate that one 
or the other genus is polyphyletic. On a different basis of classification 
the species with sulcate scutellum could_be grouped together, or those 
with receding face, or those with the styliform tip to the antennae, or 
those lacking scutellar bristles, etc., and perhaps relationships would 
then be as well indicated as to rely on the structure of the labellae to 
show the course of evolution. 


KEY TO THE SPECIES OF EPACMUS?# 


Proboscis as long as thorax and abdomen; abdomen more or less shining, 
the sides and apex fulvous; anterior crossvein clouded rufolimbatus 

Proboscis not longer than the thorax, usually much shorter; abdomen 
black in ground color; wings without central mark... 2 

Scutellum posteriorly devoid of scales except an apical patch; face with 
projecting cluster of rather stiff hairs in front of oral opening; third 
antennal joint usually with abruptly slender styliform process from a 
bulbous base; pygidium tomentose (except pallidus); frontal hairs of 
female wholly or in part black. 

Scutellum wholly dull and tomentose; third antennal joint tapering; 
pygidium not tomentose (male of /abtosus not known); frontal hairs of 
female pé ile; abdomen without black scales; costal setulae yellow at 
root of wing - 

Third antennal joint with styliform proc ess longer than the basal bulb; 
eyes of male contiguous or nearly so; abdomen with patches or bands 
of black scales; palpi black or blackish 

Third antennal joint with the apical process shorter than the conical base 
or tapering; abdomen with no black scales; palpi pale. , 

Lower center of face with a brush of coarse black hairs not extending 
laterally beyond bases of antennae, otherwise bare. 

Hairs of face of male at least in part white or yellowish, of female often 
darker but not densest and longest on the median line. 

Lower rim of face luteous, concolorous with cheeks and oral cavity; ‘hairs 
of front of male mixed pale yellow ana black, of female all black; 
pygidium large and globose; legs blackish........... ponderosus 

Face wholly black, cheeks and oral cavity ivory white; hairs of front of 
male all pale yellow, of female black; pygidium small; knees, tibiae and 
tarsi yellowish... .. ..Morsicans 

Upper claspers (harpa gones) ‘ending i in a deflexed reddish c irrus; last sternite 
without long hairs; scutellum somewhat sulcate; face hairy almost to 
eyes; branch of third vein not appendiculate. .. ...Ccirratus 

Harpagones not cirrate but with loose hairs; sides of face bare............ 7 

’The following species included in the key are not discussed in the text of thi 

paper: nitidus Cole, pallidus Cresson, and rufolimbatus Bigot. 


sel NR EME TD Naldeschctdtn 
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Viewed from in back the lower part of pygidium presents two large velvet- 
black oval disks; last sternite devoid of long hairs; center of face with a 
brush of projecting honey-yellow hairs, lower edge of face not sharply 
black; scutellum sulcate; third vein without spur sp oesss Cmalig 

The oval flaps at rear of pygidium not contrasting; last sternite of male 
with many long hairs especially on sides; hairs of face decumbent and 
white : ; Joe S 

Scutellum not at all sulcate and without apical patch of scales; branch 
of third vein appendiculate; face sharply black below ; litus 

Scutellum medially emarginate and with apical tomentose spot; branch of 
third vein not appendiculate; face not sharply black below, merging 
into the yellow cheeks modestus 

Abdomen with some brown tomentum : 10 

Abdomen shining black, with only yellowish and white tomentum, denser at 
bases of segments, pygidium yellowish below; eyes of male separated by 
width of ocellus; styliform process of antenna as long as base; scutellum 
not emarginate; veins mostly black nitidus 

Abdominal segments 2 to 5 with whitish tomentum, each with a fascia of 
brown tomentum; eves of male contiguous; scutellum bilobed; third 
antennal joint tapering; veins vellow; all bristles pale pallidus 

Abdomen covered with brown tomentum, white at base; eyes of male 
separated one-third width of ocellar triangle; scutellum more or less 
emarginate nebritus 

No bristles on rear of thorax and scutellum; body heavily coated with 
ochreous tomentum; third vein with spur. (If labellae are short and 
fleshy, see A phoebantus pellucidus, couplet 46.) 

Bristles present on thorax and scutellum; third vein without spur; legs 
mostly yellowish, but black in male of connectens 13 

Eyes of male contiguous, abdomen clavate, pygidium massive; face and 
cheeks mostly yellow tomentosus 

Eves separated; abdomen not enlarged caudally, the pygidium small; 
face and cheeks black, only the oral rim yellow . pulvereus 

Face conical, the face, most of front and basal joints of antennae yellowish; 
veins light yellow labiosus 

Face strongly receding; front and face of female with abundant whitish 
pubescence; head and antennae black; veins of posterior part of wing 
blackish; hind femora with long hairs below; proboscis much extended; 


1 


eves of male widely separated connectens 


12 


Epacmus cirratus, 1. sp. 
Figure 4 

Male.—Length 9 mm. Eyes contiguous for one-sixth the distance 
between the front ocellus and the antennae: front silvery-pruinose, the 
white pile in divaricate rows following the bare orbits, tomentum dense, 
white, located in the pilose area; face white-pruinose merging into the 
yellow oral margin and cheeks, the white pile decumbent, with the hairs 
at the beard longer, in profile the face distinctly projecting below; 
ocellar triangle black, with black hairs; occiput silvery along the upper 
orbits, its pile and tomentum white; first joint of antennae white- 
pollinose, with white hairs and tomentum, styliform process of third 
joint slender, cylindrical and one and one-half times as long as the 
globose base; proboscis projecting beyond the antennae, the labellae 
very narrow and about one-third as long as the base; palpi longer than 
the labellae, slender, black. Ground color of thorax dull gray, th 
tomentum and pile of the front part whitish, posterior hairs black, 


‘bristles yellow with black ones admixed on posterior callosities; scutellum 
black, the base and median line with whitish tomentum, posterior portion 


shining, apex slightly emarginate, scutel 


lar hairs black; pleura and 
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Left side of pygidia of Epacmus (Figures 1-10) and A phoebantus (11-24) 
1, Epacmus modestus Loew. 2, E. litus Coquillett. 3, E. clunalis, n. sp. 4, E 
cirratus, n. sp. 5. E. ponderosus, n. sp. 6, E. morsicans, n. sp. 7, E. nebritus 
Coquillett. 8, E. tomentosus, n. sp. 9, E. connectens, n. sp. 10, E. pulvereus, 
n. sp. 11, Aphoebantus desertus Coquillett. 12, A. cyclops Osten Sacken. 13, A. 
balteatus, n. sp. 14, A. mus, Osten Sacken. 15, A. eremicola, n. sp. 16, A. 
pellucidus Coquillett. 17, A. contiguus, n. sp. 18, A. fumosus Coquillett. 19, A. 

. 


contiguus separatus, n. var. 20, A. leviculus Coquillett. 21, A. peodes Osten 
Sacken. 22, A. timberlakei, n. sp. 23, A. vulpecula Coquillett. 24, A. vasatus, 


n, sp 
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coxae cinereous, the hairs and scales almost white. Abdomen cylin- 
drical, narrowed midway, largely deep-yellow-tomentose, first segment 
with complete apical fringe of long white scales, segments 2 to 6 each 
with a dorsal patch of white scales and with basal band of black 
tomentum, the fasciae becoming less evident on posterior segments, last 
tergite and the venter closely white-tomentose, hairs of abdomen long, 
white, dense on sides of first segment; pygidium of moderate size, the 
ventral piece white-tomientose like the sternites, its hairs scattered, upper 
claspers almost black, basally with long castaneous hairs and elongate 
luteous scales, the apex with a downward-curved dense cluster of reddish 
setae at the base of which is a white-pruinose ring. Femora blackish 
in ground color, thickly overlaid with white tomentum, the knees, 
tibiae and tarsi reddish yellow, all bristles pale, middle femora with 
three bristles in front near the middle and a weak fringe on the apical 
half behind, hind femora with rather strong bristles below. Wings 
hyaline, subcostal vein yellow, other veins brownish, hairs at root 
of costa yellow becoming admixed with black, first posterior cell fusiform, 
the apex intermediate in length between the anterior and posterior 
crossveins, sections of the fifth vein proportioned 2 : 3; halteres dusky 
yellow, the knob brownish, except the flavous apex. 
Holotype: New Mexico, date, locality and collector not known. 


Epacmus clunalis, n. sp. 
Figure 3 

Male—Length 7 mm. Eyes contiguous two-fifths the distance to 
the antennae; front white-pruinose, its pile and tomentum forming a 
triangle above the antennae, orbits bare; face projecting below, pruinose, 
bare on the sides; cheeks yellowish; upper occiput satiny white along 
the orbits, hairs short and whitish, ocellar triangle and its hairs black; 
base of antennae slightly cinereous, the third joint with the slender 
styliform process one-fourth longer than the globular bulb; labellae of 
proboscis projecting beyond mouth-opening, four times as long as deep, 
pointed, palpi blackish. Thorax dull grayish black, the rear of the 
posterior calli and scutellum except base polished black, scutellum 
strongly bilobed, tomentum, hairs and anterior bristles of notum pale 
yellowish, posterior bristles and those of scutellum black, tomentum 
of scutellum dense on the lateral angles, median line and apical spot; 
pleura dull cinereous, hairs and scales whitish. Tomentum of the 
coarctate abdomen mostly yellowish, first segment with white fringe, 
second segment with basal band of biack scales, the next four segments 
with sublateral spots of black scales, diminishing behind; pygidium 
as long as the three preceding segments, its scales whitish, those on distal 
half of the harpagones fulvous, harpagones subshining blackish, the 
downward curved ends rufous, distal half of harpagones with con- 
spicuous reddish setae. Femora brownish, with white scales, tibiae 
and tarsi yellowish, hind femora with a few bristles and hairs. Veins 
brown, the anterior veins yellow at base, costal setulae black, first 
posterior cell at apex equa! to the posterior crossvein, sections of fifth 

vein 1 :2; knob of halteres brownish, stalk paler. 
Female.—-Front three-fourths as wide at ocelli as at antennae, sub- 
bove becoming cinereous below, the lower orbits narrowly 


rit 1} 
my Dk 
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Left side of pygidia of Aphoebantus. 25, A. abnormis Coquillett. 
sperryorum, n. sp. 27, A. ursula, n. sp. 28, A. marcidus Coquillett. 
conurus Osten Sacken. 30, A. parkeri,n. sp. 31, A. oblectus, n. sp. 32, A. varius 


Coquillett. 33, A. viltatus Coquillett. 34, A borealis 


n. sp. 36, A gluteatus, n. sp. 37, A bisulcus Osten Sacken. 


n. sp., invert. 39, A. catenarius n. sp., invert. 40, A 


41, A. halteratus,n. sp. 42, A. scalaris,n. sp. 438, A. hians, n 
I I 


Coquillett. 45, A. tardus Coquillett, expanded. 46, A 
interruptus Coquillett. 48, A. arenicola, n. sp. 
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satiny and bare, pile of front black, the loose tomentum whitish; upper 
face cinereous, the stiff projecting mystax yellow, with a few black hairs 
at center. Abdomen conical, the tomentum much as in the male but the 
hind margins of the segments fringed with whitish scales and the scales 
behind the black spots more fulvous. 

Types: Three males and three females, Ritzville, Washington, 
June 16, 1920 (R. C. Shannon) and Almota, Washington, May 25, 1913 
The primary types were selected from the Ritzville lot. Clunalis, 
Latin, pertaining to the hinder parts. 


Epacmus connectens, n. sp. 
Figure 9 

Female.—Length 10 mm. Head white-pollinose, vertex cinereous, 
front, face and occiput completely covered with short yellow pile and 
dense tomentum, the latter sparser between the antennae and eye, 
hairs and tomentum of front sometimes golden, oral margin black; basal 
joints of antennae cinereous, with a few pale hairs, third joint three 
times as long as deep; proboscis slender, extending much beyond the 
antennae, the labellae thin and pointed, five times as long as wide and 
one-third the basal portion, palpi dark fuscous. Thorax and scutellum 
dull gray, the tomentum, short pile and bristles pale yellow; pile of 
pleura whitish. Abdomen with pale yellow tomentum and short hairs, 
the pile of the jirst segment longer and its apex with an inconspicuous 
fringe of white hairs, incisures reddish, more broadly so posteriorly 
a ne on the venter, apical fimbria golden. Legs reddish, the front 
femora in part blackish, tomentum whitish, femora without bristles, 
the hind pair with twelve or more hairs beneath, all tibiae with evident 
spicules, spur of hind metatarsus strong. Wings hyaline, anterior veins 
luteous, others fuscous, no spurs, all setulae of costa pale, apex of first 
posterior cell three-fourths as long as the posterior crossvein, sections of 
fifth vein 1:4 to 1:3; knob of halteres flavous, stalk somewhat 
brownish 

Male——Length 7 mm. Front, face and broad upper occiput 
argenteous, all pile and tomentum white, abdomen pilose; legs blackish, 
the knees narrowly reddish. Face swollen in front, the pile fine and 
shori, front without pile and tomentum along the orbits and in the 
middle below; eyes separated as widely as the posterior ocelli; upper 
occiput deeply gouged behind the ocellar triangle; proboscis very slender 
and elongate, twice as long as the head, the labellae as long as the 
antennae and six times as long as broad. Pygidium smaller than the 
last segment, ventral plate pruinose, not tomentose, its upper angles 
sharp, harpagones small, blackish, not hairy, the deflexed apex spiniform. 
Tibial spines weak 

Holotype female: Sabino Canyon, near Tucson, Arizona, April 27, 
1948. Allotype male: Four miles east of Edom, near Palm Springs, 
California, April 17, 1937, on indigobush, Dalea schottit (P. H. Timber- 
lake; Citrus Experiment Station). Paratypes: Six females, Aztec and 
Gila Bend, Arizona, April 14, 1938 (F. H. Parker); near Edom, Cali- 
fornia, March 28, 1936, and April 10, 1937, on creosotebush, Larrea 


divaricata (P. H. Timberlake; Citrus Experiment Station) 





1950} Melander: Aphoebantus and Relatives 1] 


This species is markedly different from the others grouped in 
Epacmus in the contour of the face but differs from the species of 
A phoebantus in having the proboscis elongate and thin with long 
narrow chitinized labellae. 


Epacmus labiosus, n. sp. 

Female——Length 7.5mm. Head yellow except the black vertex and 
occiput, the front and face mostly golden pruinose, with yellow tomen- 
tum and short pile, face strongly projecting, widely pilose below; 
occiput with white scales which become golden ibove; first two antennal 
joints yellow, with a few pale hairs, third antennal joint black, lanceolate, 
nearly three times as long as deep, the style distinct; proboscis attaining 
end of the face, the labellae about four times as long as wide, with 
upturned apex, palpi linear, half the length of the proboscis, yellowish. 
Mesonotum and scutellum dull gray, the tomentum and hairs whitish, 
bristles yellowish; pleura cinereous, tomentum and hairs white. 
Abdomen black, with ventral incisures reddish, hairs and scales white, 
apical fimbria pale yellow. Legs yellow, the trochanters with apical 
dark dot, posterior femora and all tibiae with usual spines. Wings 
hyaline, veins flavous, setulae at root of costa pale, first posterior cell 
at margin equal to the length of the posterior crossvein, sections of the 
fifth vein proportioned {i :3, no adventitious veins; halteres pale 
yellow. 

Holotype: Lynndyl, Utah, August 2, 1918 (Geo. E. King). Labiosus, 
Latin, having a swollen lip. 


Epacmus litus Coquillett 
Figure 2 

This is a common species in the Southwest. I have taken it at 
Riverside, California, elevation 850 ft., and in the San Bernardino 
Mountains above 7000 feet. Frank H. Parker has sent me specimens 
from the White Mountains, Arizona. Nearly all the specimens were 
captured in September and October as, they alight on bare sunny spots 
on sandy ground, though an occasional specimen is attracted to the 
brilliant yellow flowers of rabbitbrush (Chrysothamnus) or matchweed 
(Gutierrezia). 

The pollen and hairs of the front and face of the male are very 
delicate, short and pure white; the ventral piece of the pygidium is 
short, about the length of the preceding segment. 


Epacmus modestus Loew 
Figure | 
I have taken a male at Lordsburg, New Mexico, May 1, 1942, and a 
female at Marfa, Texas, April 28, 1942, that agree well with Lowe's 
description of modestus. Curran has figured the head of the male in 
his Manual, page 198, fig. 59. 


Epacmus morsicans, n. sp. 
Figure 6 


Male——Length 8 mm. Eyes contiguous one-third of the way to 
the antennae, ocellar triangle black, with three small black hairs; front 
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silvery-golden, oe and tomentum conc olorous, the hairs parallel with 
the bare orbits; 

pruinose below eee an except the tuft of black setae at the 
mid-oral margin; the roof of the oral cavity continuing the black of 
the face medianly but the sides ivory white like the cheeks; occiput 
and its pile and tomentum of same tone as the front, upper orbits with 
satin sheen; proboscis very slender, strongly projecting, the labellae 
narrow, pointed and about one-fourth as long as the basal part of the 
proboscis, palpi delicate, not longer than labellae, blackish. First 
uitennal joint cinereous, with a few pale hairs, styliform part of third 
antennal joint very slender, about twice as long as the basal bulb. 
Thorax dull gray, tomentum, hairs and bristles light yellow, posterior 
callosities and scutellum shining, the latter with yellow tomentum at the 
base and at the emarginate apex, its bristles dark brown; pleura and 
coxae cinereous, the tomentum, hairs and bristles whitish. Abdomen 
rather coarctate, dull gray, the tomentum mostly deep yellow above, 
becoming white laterally, first segment with fringe of long white 
tomentum and with abundant white hairs on the sides, last tergite 
covered with white tomentum, second to fourth segments with diminish- 
ing basal bands of black tomentum; harpagones shining black but with 
rufous deflexed bare tip, their base with white scales and a few brownish 
setae. Femora mostly black, coated with white scales, the knees, 
tibiae, and tarsi reddish, bristles yellowish; middle femora with one 
bristle at middle below and with a few hairs on apical half behind, hind 
femora with a few bristles. Wings hyaline, veins brownish, the sub- 
costal vein luteous, setulae at base of costa black, branch of third vein 
and underside of the discal cell angulate and each with short spur, first 
posterior cell as wide in the margin as the length of the posterior cross- 
vein. Stem of halteres yellow, knob slightly brownish. 

Female.—Front black, increasingly white-pollinose and tomentose 
toward antennae, its hairs scattered, short black; upper occiput blackish. 
Abdominal segments mostly black-tomentose, the incisures with wide 
fasciae of white scales, suggestive of A phoebantus marginatus, hairs 
short, venter densely and completely coated with white scales, apex of 
the abdomen fimbriate with golden hairs. Wings without the spurs. 

Holotype: Globe, Arizona, October 9, 1935. Allotype: Wilcox, 
Arizona, September 14, 1935. Paratype: Female, Ray, Arizona, Sep- 
tember 20, 1936. All were collected by Frank H. Parker. Morsicans, 
Latin, with the lips pressed together. 


Epacmus nebritus Coquillett 
Figure 7 

Unlike the late-season /itus, this species is to be found wage March 

May. Professor Timberlake has taken it at Riverside, California, 
on Chaenactis glabriuscula, and F. H. Parker has furnished a specimen 
from Ajo, Arizona 

Besides the characters mentioned in the table the following may be 
helpful for identification: oral margin of face yellowish, pollen and 
hairs of front and face yellowish, coarser than in litus: labellae com- 
pressed, elongate ovoid, less than three times as long as deep; the 
barrel-shaped ventral piece of the pygidium as long as the two 
preceding segments together 
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Epacmus ponderosus, n. sp. 
Figure 5 

Male—Length 7.5 mm. Eyes contiguous two-fifths the distance 
to the antennae; front argenteous, orbits bare, tomentum whitish: face 
satiny white above, with shining black middle band having a median 
brush of nearly porrect stiff black hairs, the oral margin entirely luteous 
like the buccal cavity: occiput cinereous, the upper orbits argenteous, 
tomentum white; base of antennae cinereous, with very few short white 
hairs above, third antennal joint with small bulb about half as long 
as the slender styliform apical part: proboscis projecting to the tip 
of the antennae, labellae slender, about one-fourth as long as the base, 
palpi linear, blackish. Thorax dull gray, tomentum whitish, anterior 
pile whitish, discal hairs black; rear of posterior calli and the scutellum 
shining black, each with a lateral group of white scales, base and the 
emarginate apex of the scutellum provided with pale yellow scales: 
pleura and coxae cinereous, the scales and hairs whitish. Abdomen 
strongly coarctate, ventral segments suppressed; first segment cinereous, 
with apical fringe of long white scales and with lateral whitish hairs; 
middle segments with usual arrangement of tomentum in basal black 
bands, lateral and apical white and intermediate yellowish scales; 
pygidium globose, as long as the preceding six segments together, 
harpagones very robust, piceous, not shining, with scattered long 
ochreous scales and loose blackish hairs, the fuscous apex bluntly 
reflexed, ventral piece broadly barrel-shaped, piceous, with elongate 
whitish scales, scattered reddish hairs which become denser toward 
the apex and with lateral apical yellowish inflexed fringe, the pair 
of caudal velvety pads furnished with vertical hairs above. Legs 
blackish, tomentum white, the knees narrowly brownish, the posterior 
femora and the tibiae with usual bristles. Wings hyaline, veins brown, 
branch of third vein and underside of the discal cell with short spur, 
apex of first posterior cell slightly shorter than the posterior crossvein, 
sections of the fifth vein proportioned 1 : 2, costal setulae all black; 
halteres with luteous stalk and apex, the remainder of the knob 
brownish. 

Female.—Lower front slightly white-pollinose, frontal pile short 
and black, tomentum close, pile yellowish. Abdomen not coarctate, 
first segment with white fascia, remaining segments with basal bands 
of black tomentum occupying about one-third the segments, followed 
by fulvous tomentum, the incisures narrowly white-tomentose, last 
sternite shining, devoid of scales. 

Holotype: Globe, Arizona, October 9, 1935. Allotype: Pinal 
Mountains, Arizona, October 15, 1948. Paratypes: Six males and 
one female, taken with the allotype. All collected by Frank H. Parker. 


Epacmus pulvereus, n. sp. 
Figure 10 
Male.—Length 7 mm. Densely coated with fine yellow tomentum 
becoming white on head, sides and front of thorax, underside of 
abdomen and legs. Front and upper occiput argenteous, orbits bare, 
rest of front with triangular dense covering of pure white scales and 
with white pile admixed; ocellar triangle black, eyes separated two- 
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thirds the width of the front ocellus; face somewhat projecting, upper 
half bare, pile white and extending to the eyes, the hairs of the anterior 
margin slightly yellow, coarse, almost scale-like; base of antennae 
with only microscopic hairs, third joint rather conical, the distal half 
more tapering; proboscis not projecting, palpi pale fuscous, oral margin 
yellowish along posterior two-thirds. Lateral bristles of thorax very 
small, not noticeable; pleura and postalar declivities cinereous. Abdomen 
short and thick, lateral pile short; ventral scales sparse; pygidium not 
tomentose. Femora piceous, rest of legs dark fuscous, hind femora 
setose below, hind metatarsus without bristle. Anterior and _ basal 
veins luteous, distal veins becoming blackish, costal setulae pale, first 
posterior cell two-thirds as wide at apex as at the middle, sections of 
fifth vein 1 : 3: halteres ivory white 

Female.—Front half as wide at ocelli as at antennae, black above 
becoming white-pollinose below, tomentum yellow, dense, alfnost 
attaining the eyes, pile short, scattered, pale yellow. Abdomen without 
pile except on first segment, anal opening circular, the inflexed fimbria 
very short and black 

Types: A pair taken at Wellton, Arizona, April 14, 1938, by Frank 
H. Parker. Pulvereus, Latin, covered with dust. 


Epacmus tomentosus, n. sp. 
Figure 8 


Vale-—Length 7.25 mm. Densely coated above with short 
appressed yellow tomentum becoming tawny on abdome:i; posterior 
part of thorax and scutellum with very short hairs in lieu of the usual 
bristles. Front, face and upper occiput argenteous; center of front 
with short white pile and yellowish tomentum, leaving the orbits glisten- 
ing; face nearly vertical, upper half bare, the lower hairs short, white 
and extending from eye to eye; eyes contiguous one-fourth of the way 
to the antennae; rear of occiput with only minute pile, ocellar triangle 
black, its hairs microscopic; basal joints of antennae cinereous, third 
antennal joint quite uniformly tapering, nearly three times as long as 
deep, mouth-opening posteriorly yellowish, proboscis not surpassing 
the face, labellae about one-third the basal portion, three times as long 
as wide, rather pointed, palpi fuscous. Thorax and scutellum opaque 
gray, the individual scales wider on three anterior vittae, rear of the 
notum and on scutellum; discal hairs forming a short pale yellow coating, 
longer along the anterior edge; pleura densely cinereous, the scales and 
hairs white. Abdomen with basal segment, sides and the narrow 
venter cinereous, pile whitish, dense on the first segment; pygidium 
massive, harpagones broad, blackish with brown thick tip, cinereous 
in ventral view, the hairs basal, sparse and short; ventral piece broad, 
as long as wide, cinereous, with a few scattered short hairs. Coxae 
and femora black, cinereous, scales white, knees, tibiae and tarsi reddish, 
bristles of hind femora and setulae of posterior tibiae minute, rest of 
legs unartmned, posterior side of middle femora with distal patch of fine 
hairs. Wings hyaline, veins brownish, third vein with spur, underside 
of the discal cell with minute spur, first posterior cell at margin as 
wide as the base of the second submarginal cell, sections of the fifth 


” 


vein proportioned 3 : 5; halteres yellow 
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Female.—Head with white sheen, whole of front with pale yellowish 
tomentum and appressed minute hairs: face below, cheeks and mouth 
opening yellowish; tomentum of occiput yellowish. Abdomen wholly 
covered with whitish tomentum, the pile very short, caudal fimbria long 
and golden, closing the anal opening. Legs reddish. Sections of fifth 
vein | : 2, spur of third vein strong. 

Holotype: Male, Wilcox, Arizona, September 14, 1935 (F. H. 
Parker). Allotype: Twenty-nine Palms, California, August 9, 1946, 
on Stinking Clover, Wislisenia refracta (P. H. Timberlake, in Citrus 
Experiment Station). 

The female is similar to E. pulvereus, but can be differentiated by 
the face and cheeks yellow in ground color to the eyes, the difference 
in the anal orifice and the stronger spur of the third vein. 

This species so closely resembles A phoebantus pellucidus Coquillett 
that the two are undoubtedly related. The face of pellucidus is less 
prominent, the body is more hairy, the abdomen of the male quite 
pilose, the pygidium is much smaller and the ovipositor is shining. 
The principal difference lies in the structure of the proboscis, which in 
pellucidus terminates in a short fleshy haustellum. 


Genus Eucessia Coquillett 


Eucessia rubens Coquillett 


Eucessia rubens, the genotype and by present restriction the only 
representative of the genus, is a beautiful fly, easily recognized by its 
reddish abdomen which is marked with a basal band of three vittae of 
white tomentum. Because of its close similarity to A phoebantus the 
species has been included in the tabulation of that genus. 

Professor Timberlake has taken rubens on flowers of Eupherbia 
albomarginala at Riverside, California, May 22, 1925. 


Genus Aphoebantus Loew‘ 


KEY TO THE SPECIES OF APHOEBANTUS 

Scutellum bilobed and sulcate, the groove marked with a streak of 
tomentum 

Scutellum rounded on hind margin, at most ‘slightly emarginate, the apex 
sometimes with a patch of denser tomentum 

Abdomen with some black scales arranged in paired spots; hind femora 
with spinous bristles; halteres brownish . 

Abdomen with alternate bands of yellow and white tomentum; notum of 
female with golden scales; bristles of hind femora weak; halteres yellowish; 
pile of front and face of male silvery white, of female frontal pile black 
and short; pygidium dorsally with loose long reddish hairs bisulcus 

Face vertical, with orange pile and no tomentum, front of female with 
golden pile becoming black above and no tomentum; black spots of 
abdomen well defined in the midst of dense yellow tomentum maculatus 

Face retreating, with white pile and tomentum, front of male with white 
pile and tomentum, of female with mostly black pile and whitish 
tomentum; black marks of abdomen indefinite. . . gluteatus 


4] have not recovered the following species and therefore have nothing to 
remark about them, but have included all in the table from data given in their 
descriptions: argentifrons Cole (1923), capax Coquillett, carbonartus Osten Sacken, 
cervinus Loew, concinnus Coquillett, fumidus Coquillett, pavidus Coquillett 
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Abdomen with some black scales (light-colored greasy scales turn black 
ind must be disregarded.)... 

Abdomen wholly without black scales, sometimes dark brown scales 
present... eases sas ee ae Tee 

Scutellum with hind margin shining and devoid of tomentum (except 
possible apical patch) eos a 

Scutellum evenly dull or pollinose or tomentose over whole disk........ 15 

Bands of black scales of abdomen interrupted in middle; hind femora 
with bristles but no long hairs below ‘ 

Bands of black scales not eee on median line; knob of halteres 
— yellow ; : 

» of front mostly black; halteres brown; sc utellum with apic al spot or 
po’ in line of tomentum; abdomen with long and usually black hairs on 
rear of segments; ventral piece of pygidium lobed above. (If distal part 
of third antennal joint is not styliform, see arenicola, couplet 40. If 
frontal pile is black but knob of halteres mostly ivory, abdomen devoid 
of long lite and scutellum without — concentration of scales, see 
mixtus, couplet 27.) a aes interruptus 

Pile of front whitish; halteres light yellow; scutellum all ‘shining behind; 
abdomen without black hairs; ventral piece of pygidium straight 
above vulpecula 

Black scales forming a broad median stripe ¢ or series of spots, sometimes 
reduced to indefinite basal spots on second and third segments; hind 
femora a long fine hairs beneath (basal in ursula) ae 

Black scales forming wide bands alternating with whitish tomentum on the 
incisures; third vein without spur. (If posterior femora have both long 
hairs and strong bristles and third vein has a short spur, see desertus, 
couplet 28.) 

Hind tibiae and tarsi yellow; abdominal spots quadrate and distinct, 
located on segments 2 to 6; front with white scales and pile; hind femora 
without bristles; halteres yellow; costal setulae yellow at base of wing; 
harpagones spatulate See 

Legs blackish; abdominal black spots not quadrate; ‘cost al ‘setulae black; 
harpagones ending in a deflexed hook ; mek 

Seventh tergite laterally fringed with long white hairs; black spots of 
abdomen occupying half of the upper side of the segments; mesonotum 
and scutellum appearing blackish because of the open tomentum.. .inversus 

Seventh segment of abdomen hairy but not fringed; black spots small, 
occupying about one-sixth of upper surface of the segments; mesonotum 
and scutellum appearing gray because of the close tomentum. catenarius 

Hind femora without bristles but with long hairs below; pile of front of both 
exes blackish; scutellum without apical spot; seventh tergite with 
lorsal fringe of white hairs; harpagones with basal digitus, posterior edge 
of ventral sheath notched on each side; third vein without spur. (See 
ouplet 14 for female.) ........8calaris, male 

Hind femora usually with bristles and hairs; ‘pile of front of male white; 
harpagones without appendage, ventral sheath not notched behind; 
third vein with spur; styliform part of third antennal joint twice as long 
is basal bulb - ; a 12 

Pile of face whitish to brown; scutellar margin without scales; pygidium 

lassive, polished black, not tomentose but pilose. (catulus Coquillett), 

desertus male 

Pile of face white; scutellum with apical tomentose spot; pygidium small, 
omentose but not pilose, the apex luteous, valves glaucous.........ursula 

Pile of front mostly vellowish; hind femora typically with a few setiform 
hairs below; halteres pale vellow; tibiae and tarsi largely reddish; basal 
ostal setulae mostly yellow. (See couplet 23.) ....Marginatus 

Pile of front mostly blackish; hind femora with about eight long hairs and no 
I legs blackish; costal setulae black to root of wing... .. ; 14 

whitish; halteres brownish; ground-color of body subshining, 

of ibdomen white-tomentose; hairs of femora white; length 
(See couplet 11 for maie.) scalaris, female 

black; halteres vellow; body polished blue-black, tomentum very 
hairs of femora, etc., black; leng th. 5 mm denudatus 


ry 
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Thorax with two vittae of white scales, abdomen with a median white 
stripe; eyes of male separated; front with white pile and dense tomentum 
(See « meee Sse saa ; : . .vittatus 

Thorax and abdomen without definite vittae of white scaies 16 

Black scales of abdomen forming a median series of — halteres yellow. ..17 

Black scales forming broader cross-bands. 18 

Pile of front and face white; hind femora with only sp: irse hairs below; pile 
of abdomen sparse, black spots located on segments 3 to 7. (lf 
harpagones are thin and spatulate and abdomen is pilose, see couplet 10. 

If hind femora have many bristles and hairs and abdomen is abundantly 

pilose, see eremicola, couplet 52, if pygidium is as long as two preceding 

segments; or desertus, couplet 28, if pygidium equals three segments.) 
argentifrons 

Pile of front and face black; hind femora with three bristles and no long 
hairs; pile of abdomen abundant, black —_ located on segments 
2 to 6. j scriptus 

Knob of halteres at least in part brown or black : hind femora with bristles; 
pile of front more or less black; face whhoue 4 tomentum 

Knob of halteres altogether yellow. 22 

Pile of face white; scutellar bristles pale eer 

Pile of face at least in part black; some or all scutellar bristles black........21 

Styliform process of third antennal joint about twice as long as bulb; black 
bands extending across abdomen, white bands of hind margins narrow in 
female, absent or very narrow in male; hind femora with some long hairs 
beneath; male with eyes contiguous or nearly so almost third-way to 
antennae, abdomen with abundant long white pile, forceps concealed. . .mus 

Styliform process about one and one-fourth times as long as bulb; black 
bands of abdomen laterally flanked by whitish scales; broader whitish 
bands on hind margins; hind femora with very few or no long hairs; 
(male not known). (Compare couplet 27.). .. .. brevistylus 

Eves of male barely touching; abdomen wholly with : ibundant long white 
pile, pygidium small...... .mus, var. barbatus 

Eyes of male contiguous halfway to antennae; abdomen with loose black 
hair, pygidium swollen and with black hairs aoeaa halteratus 

Pile of face pale, face usually without tomentum (a few yellowish scales in 
female of hirsutus and white in marginatus); third vein without spur as 
far as known... pgmeulsies 

Pile of face black, or black and reddish; styliform process of last antennal 
joint one and one-half times as long as bulb; basal costal setulae black 

Pile of front mostly or wholly pale; abdomen of female with alternating 
contrasting black and white bands; hind femora usually without bristle 
but with a few setiform hairs, the apical ones may be bristle-like; styli- 
form process of third antennal joint about as long as bulb. (See 
ooumet 1S.))6 ose marginatus 

P ile of front wholly or partly ‘black. . ..24 

Styliform process of third antennal joint about twice as long as bulb; hind 
femora with some long white hairs below 

Styliform process about as long as bulb; hind femora with two to four 
bristles but no long hairs ; ; 

Black bands of female abdomen scarcely wider than yellowish ones, male 
abdomen elliptical, the bands indistinct, pile long dense and white, forcep 
not projecting; hind femora with bristles, male with white-pilose femora 
and anterior tibiae with fringe of white hairs behind; base of costa with 
yellow setulae. (If apex of scutellum has a dense patch of scales and 
first band of black tomentum is notched behind by intrusion of white 
scales, see ursula, couplet 12.) ahs hirsutus 

Black bands much wider than the marginal white fringes; forceps project 
ing; hind femora without bristles carbonarius 

Pile of face golden, pile of front black and red capax, female 

Pile of face white, pile of front black; base of costa with black setulae 27 

Mesonotum with some black hairs, bristles of scutellum reddish; black 
scales of abdomen interrupted in middle of segments two and three and 
absent from segment six ; mixtus 


IR 


25 


26 
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Mesonotal pile and bristles pale vellow; black fasciae continuous, sixt] 
segment with black scales. (If bristles of scutellum and rear of thorax 
are strong and black, see parkeri, couplet 60.) brevistylus 

Hind femora with bristles but no long hairs; face without tomentum; third 
vein without spur scriptus, femal 

Hind femora with long hairs and bristles below; face with sparse yellow 
tomentum; third vein with spur ; desertus 

Ground color of abdomen yellowish or reddish; fernora mostly or wholly 
vellow, hind femora without long hairs; scales of body mostly yellow 30 

Ground color of abdomen black; femora almost alwavs black except knees. . .33 

Front with many orange scales; antennae all luteous; scales of abdomen 
almost unicolorous orange; eyes of male almost contiguous; ventral 
piece of pygidium compressed, the upper apex prolonged; size 9 mm 

sperryorum 

Front with but few or no scales; third antennal joint blackish; abdomen 
with some white scales; size smaller 31 

Femora wholly yellow; abdomen without median brown spots in ground 
color; front without scales ; 32 

Front femora usually in part brown; abdominal segments with posterior 
fringe of white scales, usually a median row of brown dots in ground 
color; front with some yellow scales; face wholly pilose; size 3-5 mm. 
(See couplet 59 for male and dark form of female.) ‘ varius 

Second abdominal segment with wide fascia of white scales; third antennal 
joint with styliform apex half as long as bulbous base; scutellum opaque; 
trochanters with basal black spot; three-fourths of face pilose; size 
7 mm concinnus 

Abdomen with basal band and dorsal and lateral vittae of white scales, the 
vittae sometimes reduced to rows of basal triangular spots; third antennal 
joint broadly oval, scarcely longer than wide; face with only oral pile, pile 
of front in two stripes; eves of male quite widely separated; pygidium 
much dilated below; scutellum polished behind; size 4-5 mm. ..Eucessia rubens 

Vings brown at base, sometimes faintly so, hairs on base of costa black 34 

Wings hyaline, the subcostal cell sometimes vellowis! ’ 37 

Scutellar margin bare and shining; pile of front of both sexes partly black; 
all tibiae and posterior femora with bristles, legs of female sometimes 
reddish; abdomen with black hairs, the tomentum white on basal half of 
segments and vellow beyond transitus 

Seutellum opaque; abdomen without black hairs and without basal bands 
of white tomentum on segment : 35 

hough hairy; first segment of abdomen with 

band of white scales; dark part of wing almost confined to root and 
prefurca, third vein usually with stump; third antennal joint somewhat 
onical cyclops 


Scutellum with vellow bristles; infumation of wings more extended 36 


Femora reddish, hind femora with bristles and short hairs; styliform part 
of third antennal joint shorter than base; abdominal segments narrowl\ 
margined with white tomentum; second basal cell almost hyaline; eves 
of male touching fumidus 
Femora black, without br s bi th long hairs below; stvliform part of 
intennal joint long han ‘ tomentum of abdomen uniformly 
] usually almost all smoky; middle 
,e al of females: eve of male usually 
fucatus Coquillett, male) fumosus 
fi holh ick 38 
face whitish or low, s tit ulvous 39 
um subopaque; st rm part of ird antennal joint one-half longer 
n base; front of male and frontal hairs black; hind femora without 
} > pile, pygidium small, apical 
1 or angul ite lobe 


tardus 


Scutellum without bristles t 


; pygt 


rnei 
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spot 


39. Scutellum with hind margin shining, base and sometimes apical 
tomentose; notum with yellow to fulvous scales. (If scales are white and 
eves of male slightly separated, see separatus, couplet 64.). 

Scutellum evenly pollinose, the tomentum spread over upper surface; 
attenuated part of third antennal joint two-thirds to one and two-thirds 
times as long as basal bulb phe 54 

Stvliform part of third antennal joint very slender, cylindrical and abruptly 
constricted from the bulbous base. (If abdomen has large paired marks 
of brown tomentum, see vulpecula, couplet 7.) 

Third antennal joint rather conically tapering; pygidium without long hai urs, 
the ventral plate lobed above, in profile hiding valves, caudal angles 
broadly rounded; third vein without spur; tip of s« ‘utellum with small 
spot of scales; ground color of thorax dull, postalar declivities cinereous; 
face nearly vertical, pile of face and front of male white, of female 
yellowish ; arenicola 

Hind femora with delicate hairs but no bristles be neath; ‘third vein without 
spur; abdomen of female with fulvous tomentum, the incisures with 
contrasting bands of white scales.............. altercinctus 

Hind femora with bristles but no long hairs; third vein 1 with spur; abdominal 
incisures not conspicuously white-tomentose. 

Incisures of abdomen with rows of erect black hairs, scales of body ye Howish 
brown; bristles of scutellum and rear of thorax strong and black; pile of 
front of female black 

Abdomen with no black hairs, py gidium large, above c: audally with many 
golden brown hairs; tip of scutellum with spot of scales, bristles reddish; 
notum subshining, scales of body mostly ochreous, postalar declivities 
shining; frontal pile of female reddish brown to blackish } borealis 

Halteres blackish; apex of scutellum with tomentose spot; tomentum in 
general yellowish, well-marked specimens with incisures and median 
line on abdomen narrowly white; ventral hairs at base of antennae 
white; first posterior cell greatly narrowed at apex; abdomen of male 
rather coarctate, pygidium truncately conical. conurus 

Halteres pale yellowish; hind margin of scutellum denuded; tomentum of 
thorax and abdomen fulvous; hairs at base of antennae black. (If 
bristles of thorax and scutellum are pale yellow, base of antennae white- 
pilose and pygidium piceous, see vulpecula, couplet 7.) cervinus 

Rear of thorax, scutellum and femora without bristles 15 

Thorax and scutellum with bristles 18 

Abdomen without basal band of white tomentum, body rather uniformly 
coated with appressed hairs or scales; third vein without spur; face 
nearly vertical, oral rim yellow; third antennal joint rather elongate 
triangular. (If proboscis is pointed and third vein has spur, see 
Epacmus tomentosus and pulvereus.). 

First segment of abdomen with conspicuous band of white s« ales, the whole 
body subshining black without appressed covering; third vein usually with 
spur; face receding; — antennal joint conical with rather distinct 
styliform apex; legs black 

Body farinaceous, densely aa with matted whitish or yellowish hairs 
seventh segment of female abdomen polished black; tibiae vellaaioh: 
dorsal prongs of pygidium pruinose ‘ pellucidus 

Body covered with short appressed yellowish sc ales ; apex of female abdomen 
not differentiated; legs black, or tibiae reddish at base; last ventral 
segment of male large and projecting downward st . .rattus 

Pygidium large, in rear view wider than deep, the upper valves completel: 
cinereous, the basal hairs not reaching apex; basal costal fringe blackish. 
(Compare couplet 35.) ies cyclops 

Pygidium small, in rear view deeper than wide, the upper valves polished 
on apical half, with the basal hairs reaching apex; basal costal fringe 
whitish, root of wing not infumated balteatus 

Disk of thorax bivittate with white scales, abdomen with median stripe of 
white scales: eves of male separated; scutellar bristles blac k: front with 
dense tomentum and short procumbent pile. (Compare couplet 15.) 

vittatus 

Thorax and abdomen without definite vittae of white scales; scutellar 
bristles pale to reddish 


10 


44 


11 


42 


13 


1 


19 





Annals Entomological Society of America |Vol. XLIII, 


Hind femora with some long |} neat 50 
Hind femora without long |} I 
nt about eq: t ull o4 


ed wit 


two- 
long as base; I um abdomen yellow; third vein without 
gth 4-6 mm 
iriable tomentum, but its abundant pile suberect 
contiguous; white tomentose fasciae at base of 
femal without pile, of male with sparse 
pavidus 
of ocellar triangle; 
f segments; front 
obtectus 
third antennal joint about 
weak bristles beneath but 
53 


femora with iV bristles and hairs; mid ‘ istles below 

on 1 behin liform pat f tl antennal joint much 

I } } shining; 
eremicola 

‘ \ CCE] 1 >> abdomen of 
male cylindrical; al 1 ind veins mostly bl: marcidus 

Pygidium ver nall, the di , mncealed; abdome f both sexes 
broadl > d; all i ulae and veins vellow micropyga 
Pile of face and fr p golden yellow; abdomen with yellow and whitisl 


tomentose fasciae and e \ lairs on ures, sides rather pilose; 


+1 
SU 


retreating; styliform part 


gidium very small, almost 


ealed; size 7 im capax, male 
ee 


ile not golden, of ce white, low, red, brown, or absent above; other 


| 


wise not completely conformi vo 
trongly receding, pilose aln to ae; ey f male contiguou 56 
not receding, nearly \ al, with overhanging oral moustache, bare 
‘ 61 
compressed and 
f front, notum, 
first posterior cell 
abnormis 


iles of front not 


vein not appendicul: 
prolonged bac k 


oes 


ck; ! ix and 


wit! 
tomentose 
black 


60 


lose; pygidium 

inuous; s1z¢ 

tardus, \ 

with white 
gently curved: 

varius, dark forn 


1 


parkeri 





1950] Melander: Aphoebantus and Relatives 21 


Pygidial valves with long dark hairs, the upper rear angles of ventral 
piece acutely produced; abdomen of female with median row of brown 
spots . : ‘ mormon 

Outer part of third antennal joint distinctly styliform in most aspects; 
front and face without tomentum; upper part of front of female black, 
subshining, centrally bare, frontal pile of female brown; pygidium rather 
large, black, valves shining and deeply indented on the side; bristles of 
hind femora strong; eyes of male separated .... Vasatus 

Third antennal joint rather elongate conical, the apex scarcely or not at 
all styliform; front nowhere shining black, its pile white. ; 62 

Eves of male meeting about third-way to antennae; bristles of hind femora 
strong... een . 63 

Eyes of. male separated by the width of an ocellus; bristles of hind femora 
weak ; ; 64 

Pygidium strong, harpagones robust, two-thirds as wide as long and gray, 
upper part of ventral piece with backward directed yellow hairs and not 
inflexed; tomentum of thorax and abdomen mostly pale fulvous; mystax 
coarse and golden; third vein with spur, veins thickened and black at apex 
of subcostal cell timberlakei 

Pygidium small, bare, harpagones minute, piceous, upper part of ventral 
piece inflexed; tomentum of thorax and abdomen whitish; hairs of face 
delicate, white; third vein sinuous, no stigma contiguous 

Front of both sexes devoid of tomentum; scales of abdomen whitish; 
scutellum when viewed from in back somewhat shining beneath, but the 
surface uniformly tomentose contiguous, var. separatus 

Front denseiy covered with white scales; scales of abdomen pale yellow, 
but those of hind margins of segments white; scutellum altogether 
opaque a ; leviculus 


Aphoebantus abnormis Coquillett 


Figure 25 


A male from Vallecitos, San Diego County, April 26, 1936, furnished 
by Commander C. M. Dammers, agrees with the general description 
but does not conform with Coquillett’s wording of the structure of the 
enormous pygidium. The ventral piece is vastly larger than the upper 
valves, and is strongly “ ympressed and keeled. Ce quillett stated that 
the hypopygium is divided lengthwise into an upper and lower piece, 
the latter scarcely one-fourth as large as the upper. I interpret his 
description as applying to a gaping pygidium which might resemble the 
beak of a parrot, but he has reversed the upper and lower parts, for the 
jet-black white-bordered erect piece is caudal to the ventral keel and 
not attached to the upper harpagone. This paired structure is the 
homolog of the customary black villous knobs of other species. Mr 
Dammer’s specimen has a long erect arcuate filiform penis emerging 
from the apex of the ventral piece. 

A female from Blythe, California, May 1, 1947, represents the other 
sex of this species, having the same shagginess of front and face, same 
coloration and venation. The tomentum is slightly paler than the 
male’s. The posterior side of the anterior femora is rather hirsute. 
Apex of the first posterior cell greatly narrowed, being one-third the 
length of the posterior crossvein, branch of the third vein with 
strong spur. 


Aphoebantus altercinctus, n. sp 


Female.—Length 5 mm. Vertex and middle of front shining black 
more than halfway to the antennae, rest of front becoming cinereous, 
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front about one-third as wide above as at antennae, the pile not 
abundant, white and almost confined to the cinereous area, almost no 
tomentum; face strongly receding, gray-white, the whitish pile present 
on all but a small infra-antennal space, no tomentum; occiput gray 
pruinose above and below, whiter along the middle where the white 
scales are denser; hairs at base of antennae short and white, base of 
third joint very short, onion-shaped, the abruptly slender styliform 
process twice as long as the base; proboscis very short and thick, palpi 
fuscous. Thorax gray, the tomentum, hairs and bristles pale yellow; 
scutellum with scattered tomentum on basal half, no apical spot; pleura 
heavily cinereous, the scales and pile white; postalar declivities glaucous. 
Abdomen with scattered short white hairs, but with dense tufts on the 
first segment, second and following segments covered with deep fulvous 
tomentum, all incisures banded with white scales, venter and inflexed 
edges of the segments white-tomentose, hind margins of the sternites 
yellowish in ground color, last sternite black and devoid cf tomentum. 
Coxae and femora black, with white tomentum, the knees, tibiae and 
tarsi luteous, femora devoid of bristles, the hind pair with spaced white 
hairs below which are about as long as the diameter of the femur, hind 
metatarsus without spine. Anterior and basal veins luteous, others 
blackish, no black costal setulae at base of wing, first posterior cell 
scarcely narrowed apically, sections of fifth vein 2:3; halteres pale 
yellow, only the root a little darkened. 

Holotype: Concho, Arizona, June 19, 1947 (J. L. Sperry). 

The species name refers to the conspicuous alternate bands of fulvous 
and white tomentum. 


Aphoebantus arenicola, n. sp 
Figure 48 


Male—Length 5 mm. Eyes contiguous for a distance equal to the 
space between the ocelli; front silvery, the pile pure white, parted down 
the middle and absent along the orbits, no tomentum; face silvery, 
bare above, white-pilose below, not tomentose, nearly vertical to the 
elongate mouth-opening, proboscis correspondingly long, palpi yel- 
lowish; basal antennal joints with white hairs, the third joint not 
abruptly styuform, twice as long as deep, the conical base merging with 
the apical half. Bristles of thorax and scutellum unusually strong, 
reddish brown. Abdominal scales mostly fulvous or pale yellow, hind 
margins of segments with a narrow fringe of white tomentum, slight 
indications of paired patches of brown scales, all hairs long and white; 
pygidium devoid of tomentum and long hairs, prominent, in profile the 
ventral sheath lobed above, concealing the dorsal prongs and rounding 
into the posterior edge, the upper half of the sheath and the apical half 
of the prongs reddish brown. Sections of the fifth vein proportioned 1 : 3; 
knob of halteres pale yellow 

Female.—-Upper frontal pile black becoming yellowish below. 

Holotype and allotype: Sierra Blanca, Texas, April 24, 1942. Para- 


types: Three males, Globe, April 16, 1935, and May 5, 1936, and Florence 
Junction, Anzona, April 21, 1935, from F. H. Parker; one female, 
Lordsburg, New Mexico, May 1, 1942 

The species resembles interruptus but difters in having pale halteres, 
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white frontal hairs in the male, rather conical third joint of the antennae, 
and lacks the distinct patches of black scales on the tergites. 


Aphoebantus balteatus, n. sp. 
Figure 13 


Male.—Eyes contiguous third-way to the antennae, front and most 
of occiput silvery white, face white, frontal hairs delicate, white and 
parted, orbits narrowly bare, a very few elongate white scales scattered 
among the pile: face strongly receding, with short white pile over all; 
_ sides of occiput with very few minute white scales; antennae black, basal 
hairs small, white, third joint conically tapering into the styliform 
portion; proboscis retracted, broadly haustellate, black, palpi black. 
Mesonotum closely white-pilose, without bristles and almost devoid of 
scales; scutellum uniformly rather dull, without bristles, its disk with 
delicate erect white hairs; postalar declivities glaucous and rugose; 
pleura thinly cinereous, the hairs and tomentum white. Abdomen 
rather shining, with abundant long white pile, almost devoid of scales 
except the prominent marginal fringe of the first segment; pygidium 
wholly black, ventral piece gently rounding to the lower apex and 
white-pilose like the rest of the abdomen. Legs wholly black, coxae 
without scales, femora with scattered white scales, middle femora 
white-pilose behind, hind femora with long white hairs below, tibial 
setulae small, hind metatarsi without apical bristle. Veins blackish, 
second submarginal cell sharply angulate at base and with a short spur, 
first posterior cell less than twice as wide at middle as at apex, sections 
of fifth vein proportioned 2 : 3: knob of haiteres ivory, stalk darker. 

Female.—Head almost wholly black, frontal and facial pile short and 
black. Pile of thorax and abdomen short, white, even the fimbria of 
the last segment. Hairs of femora much shorter than in the male. 
Sections of fifth vein 1 : 2. 

Holotype and allotype: Baboquivari Mountains, Arizona, April 25, 
1947. Paratypes: One male, Sabino Canyon, near Tucson, Arizona, 
April 27, 1948; a male and a female with the types. 

This species is very close to cyclops, which it resembles in the con- 
spicuous white fringe on the first segment of the abdomen and the 
absence of scutellar bristles. It is readily distinct in the much smaller 
pygidium, lack of dark color on root of the wing, the male abdomen 
definitely pilose, the female abdomen quite shining, the tomentum 
very sparse. The size range is from 5 to 8.5 mm. 


Aphoebantus bisulcus Osten Sacken 
Figure 37 

Face receding, white-pruinose, covered with delicate white pile; 
front of male argenteous, with similar pile, front of female yellowish- 
gray, with black pile; styliform part of third antennal joint but little 
longer than the triangular base; palpi piceous. Mesonotum of male 
with whitish tomentum. Ventral piece of the pygidium projecting 
beyond the upper valves, the rear corners acute and reddish, the pair of 
caudal disks round, black and rimmed with yellow, upper valves glaucous 
and furnished with scattered white scales. 

This species was described from a single female from Northern 
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Sonora. I collected a male in the Baboquivari Mountains, Southern 
Arizona, on April 27, 1947. 


Aphoebantus borealis Cole 
Figure 34 
Proc. Cal. Acad. Sci., (4) 11 (15): 241, 1921 

Frank R. Cole described this species from a single male taken at 
Hood River, Oregon, June 25, 1917. On June 30 I visited the type 
locality with Dr. Cole and procured an additional male, which agrees 
completely with the description. It is a surprise to find in the collec- 
tion of the Citrus Experiment Station that Professor Timberlake has 
collected the same species at Riverside, California. His specimens 
were taken at various times during May and June, some from flowers of 
Lotus and Hugelia 

The female has the front and occiput mostly subshining black, the 
frontal pile black above and brownish or fulvous below, the hairs of the 
face golden. Between the segments the abdomen is more distinctly 
fasciate with white scales than in the male. 

Aphoebantus brevistylus Coquille‘t 

I have several specimens which I am provisionally naming brevistylus 
although they do not agree fully with Coquillet’s description of this 
species. Apparently, typical specimens of brevistylus, with continuous 
black bands on the abdomen, are quite different from mixtus, which has 
the black bands interrupted on segments two and three. The specimens 
I am calling brevistylus have broad black bands on the abdomen, but 
the incisures are fringed not with yellowish but with almost white scales, 
as in mixtus. Other characters of brevistylus shown by these specimens 
are the pale bristles of the notum and scutellum, absence of black meso- 
notal hairs, absence of yellowish tomentum between the black and white 
fasciae of the abdomen, white lateral scales, black scales on the sixth 
segment, styliform part of the third antennal joint somewhat longer 
than the bulb, and knob of halteres more or less brownish. They have 
a few long hairs under the basal part of the hind femora. 

Three specimens from Miller Canyon in the Huachuca Mountains, 
Arizona, elevation 6500 feet, early May, taken with cyclops, but pre- 
ferring the sandy and stony dry stream bed to the damper area fre- 
quented by cyclops; and one from the Alamo Canyon in the Organpipe 
Cactus National Monument, Arizona, April 23, 1947 (J. L. Sperry). 
The last specimen has the front at the vertex one-fourth as wide as at 
the antennae, in the others it is one-third as wide. Coquillett obtained 
his brevistylus from San Bernardino County, California. But since San 
Bernardino County is the largest and one of the most diversified counties 

United States the locality reference is hardly explicit if one 
) visit the type locality for topotypic material. 


Aphoebantus catenarius, n. sp 
Figure 39 
Eyes contiguous about fourth-way to 
it silvery white, face and lower occiput 
te and parted, with white tomentum 
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admixed, orbits bare; upper occiput with few white scales, lower scales 
dense; face strongly receding, covered with fine white pile and scattered 
white tomentum; base of antennae with white hairs, third joint with 
globular bulb and abruptly slender end of equal length, apical style 
distinct; proboscis short. Disk of thorax subshining, with short whitish 
pubescence and appressed tomentum, collar a fringe of white hairs, 
longer white hairs about shoulders, bristles white; scutellum shining, 
with white scales on disk, the margin narrowly bare of scales, bristles 
whitish; postalar declivities glaucous; pleura cinereous, the tomentum 
and hairs white. Abdomen not contracted, with rather long and 
abundant white pile, bushy on first segment, tomentum whitish, a band 
of white scales at apex of first segment, remaining incisures with very 
narrow bands of white tomentum, the median row of black spots on 
segments two to six conspicuous, the last smallest; pygidium small, 
twisted to the left, not pilose, ventral piece white-tomentose, the apical 
corners acute, valves spatulate, the tip not deflexed. Coxae and femora 
white-tomentose, tibial spines yellow, hind metatarsus with terminal 
spine. Veins mostly yellow, the black costal setulae not attaining root 
of wing, branch of third vein sinuous, apex of first posterior cell half 
the width at middle, sections of fifth vein 2 : 3. 

Holotype: Gila Bend, Arizona, April 25, 1935 (F. H. Parker). 
Catenarius, Latin, like the links of a chain, referring to the series of 
black abdominal spots. 


Aphoebantus contiguus, n. sp. 
Figure 17 


Male.—Length 4 to 4mm. Upper occiput, front and face argenteous, 
pile delicate and pure white, tomentum white and rather sparsely inter- 
spersed, facial pile spread over lower half, orbits bare; proboscis pro- 
jecting the length of the upturned labellae, palpi yellowish; only about 
five minute hairs on basal joint of antennae, third joint about three 
times as long as deep. Thorax dull gray, scales and dorsal hairs nearly 
white, anterior and lateral pile white, bristles long and pale yellow; 
scutellum similar to notum; postalar declivities black but slightly glau- 
cous; pleura cinereous, the scales white. Abdomen moderately pilose, 
the hairs all white, dorsal scales slightly tinged with yellow, basal, 
lateral and ventral scales white, incisures not differentiated, upper 
corners of ventral sheath bluntly obtuse. Coxae and femora black, 
scales white, knees broadly and tibiae yellowish, tarsi apically brownish; 
a few hairs on posterior side of middle femora, bristles pale yellow, those 
of hind tibiae longer than diameter of the tibia, metatarsal bristle much 
shorter than tibial bristles. First posterior cell only slightly tapering 
beyond middle, costa without black setulae, sections of fifth vein 1 : 4; 
halteres pale yellow, almost ivory. 

Two specimens, Lynndyl, Utah, August 2, 1918 (George E. King). 


Aphoebantus contiguus var. separatus, nov. 
Figure 19 
Male.—Length 4 mm. Very much like contiguus, differing in that 
the eyes are separated, the front and face lack all tomentum, the pro- 
boscis does not project, the scutellum is shining when viewed from the 
rear, and the bristles of the femora are weak. 
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Type and allotype: Wellton, Arizona, April 6, 1935. Paratypes: 
One male taken with the types; two females, Palm Springs, California, 
March 24, 1935, have the tibiae nearly black and one of them has about 
five white scales mingled with the pile over each antenna; a female col- 
lected by P. H. Timberlake five miles south of Coachella, California, 
March 7, 1936, on Heliotropium, is at the Citrus Experiment Station. 


Aphoebantus conurus Osten Sacken 
Figure 29 

Face strongly retreating; a few middle hairs of front of male dark. 
Apex of scutellum with a spot of whitish scales, bristles of scutellum and 
thorax strong and black or dark brown. Abdomen above with dense 
appressed brownish tomentum, the hind margins of the segments nar- 
rowly fringed with white scales, venter uniformly whitish-tomentose. 
Upper valves of the pygidium rather small and narrow, provided with 
black hairs and whitish scales, the tips deflected and reddish, basal 
median triangle small and covered with whitish tomentum, ventral piece 
obliquely ascending to give a conical appearance to the pygidium. 
Third vein with long stump. 

Eleven males and twenty females: San Bernardino Mountains, 
Borrego Desert, Mojave Desert near Phelan, Verdemont near San Ber- 
nardino, all in California; Huachuca Mountains, Pinal Mountains and 
Globe, Arizona (F. H. Parker). Two additional males from Borrego 
Desert (J. L. Sperry) and Morongo Valley, California, lack the dis- 
tinctive black hairs of the abdomen. The collection of the Citrus 
Experiment Station also contains numerous specimens from Prescott, 
Arizona; Riverside, Hesperia and Berkeley Hills, California. The 
species is common from April to June, but some of the specimens from 
the Arizona mountains were caught in September. 

This species is easily recognized by the greatly narrowed apical cell 
and the erect black hairs along the posterior part of the abdominal 
segments. 


Aphoebantus cyclops Osten Sacken 
Figure 12 

This species was described from Northern Sonora, Mexico. Well- 
marked specimens have five stripes of white tomentum on the mesono- 
tum. Front of male white pruinose, of female blackish; front and face 
of male with white tomentum and pile, of female with yellowish scales 
and pile; first segment of the abdomen with a conspicuous white fringe, 
the other segments with loose whitish tomentum and erect hairs, the 
tomentum of the female more yellowish than that of the male and the 
hairs very short. 

Numerous specimens of this species were observed as they cavorted 
at the water intake in Miller Canyon, Huachuca Mountains, Arizona, 
elevation 6500 ft., during the first week of May, 1948. This locality 
is close to the Sonoran boundary. Several dozen specimens were 
collected and mounted though many more could have been taken for 
the insects were congregated in a small space near the end of the dam. 
The fiies, unlike most Bombyliidae, were reluctant to arise in the insect 
net when it was placed over them. 
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Aphoebantus denudatus, n. sp. 


Female——Length 6 mm. A shining black, nearly bare species with a 
dark bluish reflection. Front half as wide above as at antennae, the 
hairs nearly erect and all black, face somewhat receding, its pile black; 
occiput blue-black, a few white scales on the sides, upper part with 
erect black hairs; styliform process of third antennal joint slender, 
cylindrical, a little longer than the bulb. Mesonotum with erect black 
hairs, on the sides with shorter reclinate white hairs which grade into 
fine tomentum over the wings, bristles long, hair-like and black; pleura 
shining, almost bare of scales and hairs, the upper mesopleura with 
some white pile. Some black scales across the upper side of the abdo- 
men, the posterior fourth of the segments with loose white scales; white 
pile of first segment not as dense as usual, dorsum with scattered erect 
short black hairs, more evident to the rear, underside of abdomen 
shining, devoid of tomentum but with scattered fine white hairs. Coxae 
with almost no scales, the sparse hairs white, legs including the knees 
black, femora with whitish scales, all hairs.and bristles black, the hairs 
under the hind femora about twice as long as the diameter of the femur. 
Veins blackish, first posterior cell but little tapering, sections of fifth 
vein 1 : 2: stalks of halteres light brown. 

Holotype: Globe, Arizona, March 25, 1938 (F. H. Parker) 


Aphoebantus desertus Coquillett 
Figure 11 
Synonym: catulus Coquillett. 

Only females of desertus are known and only males of catulus. 
Although casually the two do not look much alike, they agree in essen- 
tial characters. Bulb of third antennal joint about half as long as the 
styliform part; posterior femora with bristles, front and hind femora 
with long hairs below; scutellum shining but mostly covered with 
scales; third vein with short spur. 

Male—Eyes contiguous one-fifth the distance to the antennae, 
front and upper occiput silvery, frontal pile white, pile of face variable, 
usually dark. Tomentum and pile of body white and abundant, the 
median black spots of the abdomen not very distinct; abdominal pile 
long, pygidium massive, bare of scales but long-pilose. 

Female.—Front and occiput black, front above half as wide as at 
antennae, pile of front and face black or dark brown, tomentum yellow. 
Tomentum of body yellowish, less abundant than in male, hairs shorter 
and yellow, the black scales of abdomen forming broad bands on about 
the anterior half of the segments, the posterior half and anterior corners 
have whitish-yellow scales. 

Probably Coquillett’s specimens of desertus came from the Borrego 
Desert or near by. I have taken it at Palm Canyon in this desert, 
April 1, 1946, and John L. Sperry has found it in the San Felipe Valley, 
April 27, 1946. I have collected it also in the Morongo Valley, Cali- 
fornia, April 19, 1944; Wellton, Arizona, April 8, 1935, and the Organ- 
pipe Cactus National Monument in Southern Arizona, April 14, 1948. 
The collection of the Citrus Experiment Station adds the following 
California records: Riverside, April 5, 1925, on flowers of Gilia, Phycelia 
and Cryptantha (P. H. Timberlake); Providence Mountains, April 10, on 
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Amphiacris (C. M. Dammers); near Adelanto, May 3 (T. D. A. 
Cockerell ) 

For the males, which would classify as catulus, I have taken some 
with the females at each of my previous localities, and also at Desert 
Hot Springs, California, April 4, 1945. John Sperry has furnished two 
specimens from the San Bernardino Mountains, near the headwaters of 
the Santa Ana River, June 1, 1947; and Professor Timberlake adds a 
male i mm Perris, California, April 18, 1937. 

J. S. Hyslop has determined as this species (Proc. Ent. Soc. Wash., 
1912 D. 101) a fly he reared from a pupa found in pine-needle mold on 
the summit of Moscow Mountain, Idaho. 


Aphoebantus eremicola, n. sp. 


Figure 15 


Male.—Length 11 mm. Eyes with only a linear separation in front 
of the ocelli, upper occiput and front argenteous, frontal pile delicate and 
white with a few white scales admixed, covering the front except the 
bare orbits; face strongly receding, cinereous white, white-pilose except 
between the antennae, with scattered white scales; occiput cinereous 
beyond the glistening upper part, the white scales not dense; antennae 
black, hairs at base white and evident, third joint with piriform base, 
tapering into the rather slender compressed styliform part; proboscis 
short and thick, palpi fuscous. Thorax gray, abundantly coated with 
white scales and pile, dense along the sides, bristles whitish; scutellum 
similar to the notum; pleura black, the tomentum and pile white; 
postalar declivities dull black. Abdomen closely and uniformly white- 
tomentose, pile long, abundant and white; pygidium globose, without 
tomentum, harpagones short and broad, cinereous and hairy except the 
shining apex, ventral sheath short, shining, hairy, the corners rectangular, 
caudal disks almost triangular, covered with upturned black setulae. 
Coxae black, with very few scales, femora black except the knees nar- 
rowly yellowish, scales rather sparse and white, front and hind femora 
pilose beneath, middle femora with some distally directed hairs on 
apical half of posterior side, posterior femora spinose beneath, hind 
tibiae and tarsi dark fuscous, the others black, terminal spine of hind 
metatarsus undeveloped. Costal and basal veins light brown, the 
others blackish, root of wing black, basal costal setulae deep golden, 
apex of first posterior cell one-third the width at middle, spur of third 
vein strong; halteres with ivory knob and pale brownish stalk. 

Female.—Front half as wide at top as at antennae, subshining black, 
the pile blackish and extending to the eyes; face dark gray, covered with 
yellow to fulvous pile, tomentum of head sparse, yellow; occiput almost 
black; palpi black. Thorax with — tomentum, pile and bristles, 
scutellum wholly opaque, pleura black with slight gray tone, without 
tomentum, the pile whitish. ier n depressed, subshining black, the 
tomentum yellowish, pile less seme than on the male, whitish, 
sata with white tomentum and hairs. 

Holotype: Desert Hot Springs, California, April 4, 1945. Allotype: 
Palm Springs, California, April 4, 1935. Paratypes: Male, Ocotillo, in 
the Borrego Desert, California, March 6, 1947 (J. L. Sperry); male, 
Wellton, Arizona, April 6, 1935; female, Organpipe Cactus National 
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Monument, Arizona, April 14, 1948; female, Florence Junction, Ari- 
zona, April 18, 1935 (F.. H. Parker) 

The specimen from Ocotillo ae slight indications of mid-dorsal dark 
tomentum on segments two to four. It is heavily covered with white 
scales which on the mesonotum are concentrated to suggest five vittae. 


Aphoebantus fumosus Coquillett 
Figure 18 


Coquillett described the female in 1892 as fumosus, and in 1894 he 
described the male as fucatus. On April 24, 1946, near Palmdale, Cali- 
fornia, and again at the same place March 27, 1947, I took many 
specimens of both sexes consorting at the roadside, some in coitu. The 
females have black frontal pile, the males white, a frequent sex attribute, 
which difference in color led Coquillett to think he had two species. 
Additional localities show an extended distribution. The dates range 
from the middle of March in the lower desert to early May in the 
uplands. CALIFORNIA: Lovejoy in the Mojave Desert, Morongo 
Valley, Joshua Tree National Monument, Perris, Verdemont, Oak 
Grove, Lake Cuyamaca. P. H. Timberlake has collected the species 
at Riverside on Cryptantha, and at Edom near Palm Springs. M. C 
VanDuzee has taken it at San Diego. ARIZONA: Florence Junction, 
Globe and San Carlos (all F. H. Parker). 


Aphoebanius gluteatus, n. sp. 
Figure 36 

Male——Length 8 mm. Eyes briefly touching in front of the ocelli 
upper front cinereous becoming white-pruinose, the tomentum and 
abundant pile white, parted down the middle; face white, receding, 
completely white-pilose; occiput white-cinereous, tomentum white; 
hairs of base of antennae white, third joint with small globular bulb, the 
abruptly slender styliform part about twice as long as the bulb; pro- 
boscis very short, broadly haustellate, palpi fuscous. Notum dull gray, 
the straggly tomentum whitish, bristles and hairs of disk reddish; lobes 
of scutellum polished black, bristles reddish, tomentum yellow and dense 
along the suture; postalar declivities glaucous black; pleura cinereous. 
Abdomen with long loose white hairs becoming brownish posteriorly, 
pile of first segment bushy; the rather indefinite spots of black s ‘ales 
bounded by yellow, incisures and a somewhat vague median vitta 
marked by white scales; the deflexed sides of the abdomen and the 
ventral incisures reddish yellow in ground color, tomentum white; 
pygidium blunt, upper valves short, with scattered white scales and 
rather long light-brown hairs, ventral piece largely reddish, furnished 
with white scales and long yellowish hairs, the corners forming an angle 
of eighty degrees and extending beyond the tip of the valves, the pair 
of black caudal disks oval and covered with microscopic upward-directed 
setulae. Legs openly white-tomentose, becoming luteous toward the 
knees, tibiae reddish, tarsi brown, the spinuous bristles of the tibiae and 
posterior femora strong, black on the femora and hind tibiae and red on 
the anterior tibiae, hind metatarsus without long bristle. Veins black- 
ish, branch of third vein with a short spur, apex of the first posterior cell 
nearly as wide as the length of the posterior crossvein, sections of fifth 
vein 1 : 2; knob of halteres brown, the stalk luteous. 
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Female.—Front mostly blackish, face cinereous. Hairs of abdomen 
short, posteriorly black, apex of abdomen with setiform black hairs 
projecting beyond the fimbria. 

Holotype and allotype: Globe, Arizona, April 7, 1936. Paratypes: 
Twenty-seven males and ten females, also from Globe, and one female 
from near-by San Carlos, Arizona, all collected by F. H. Parker. One 
female is oversize, measuring eleven millimeteres. The species name 
derives from the Greek gloutés, the buttocks, suggested by the strongly 
bilobed scutellum. 


Aphoebantus halteratus, n. sp. 
Figure 41 

Male.—Length 4.5 mm. Entirely black except the front legs slightly 
brownish. Eyes contiguous halfway to the antennae, front quite black- 
ish, face and occiput slightly cinereous, hairs of the front and face all 
black, a few scattered white scales, hairs of the occiput short and black 
but a ring of white hairs around neck, post-orbits with a row of white 
scales, face strongly retreating, proboscis not projecting; base of the 
antennae with a few black hairs, third antennal joint abruptly attenu- 
ated, the styliform portion one and one-half times as long as the bulbous 
base, style distinct, thin, nearly as long as the basal bulb. Thorax 
opaque, lightly cinereous, its dorsal hairs rather sparse, black, but white 
on the anterior margin, all bristles black, scattered white tomentum on 
notum, scutellum and pleura, pleural and coxal hairs white, scutellum 
concolorous with notum, with eight marginal bristles. Abdomen densely 
coated with black scales beyond the first segment, but the sides, venter, 
and narrow hind margins with white scales, dorsal hairs sparse and black, 
lateral hairs white; pygidium rather sturdy, not shining, the dorsal 
valves furnished with long stiff black hairs and some scattered white 
scales, a basal triangle between the valves, the prominent ventral cradle 
with white scales and a few small black hairs. Legs white-tomentose, 
the front femora with a ventral row of eight long white hairs, middle 
femora with some white hairs along the distal half, hind femora without 
hairs but with a few small black bristles and a longer preapical pair; all 
tibiae with moderate setae. Wings hyaline, veins black to the base, 
third vein not appendiculate, anterior crossvein just before middle of 
discal cell. Halteres black, the middle of the stalk dark piceous, 
calypteres and fine fringe white. 

Holotype: Taken in the Mojave desert about four miles southwest of 
Adelanto, California, May 23, 1945. 

(\llotype: A female taken by P. H. Timberlake (Citrus Experiment 
Station) at Riverside, California, July 23, 1938, differs only in the 
customary wide front and the conical end of the abdomen. 


Aphoebantus hians, n. sp. 
Figure 43 
Male.—Length 5mm. Eyes contiguous for two-fifths the distance to 
the antennae; front white-pruinose, orbits narrowly glistening and bare, 
frontal scales white, impacted in the upper angle, white pile intermixed; 
face strongly receding, white-pollinose, almost uniformly covered with 
vhite pile and with scattered white scales; upper occiput argenteous, 
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remainder cinereous-white, the scales white; the abruptly styliform end 
of the third antennal joint as long as the basal bulb; proboscis short, 
fleshy, palpi black. Thorax and scutellum only slightly gray, uniformly 
speckled with small whitish scales, pile delicate and white, bristles pale; 
pieura cinereous, the hairs and scales white; postalar declivities con- 
colorous with notum. Abdomen slender (perhaps collapsed on drying 
so that the sternites are not visible), pile as long as each segment, deli- 
cate beyond the first segment, tomentum pale yellow, rather openly 
distributed but somewhat aggregated across the front edge of the seg- 
ments; pygidium strongly gaping, devoid of scales, the hairs of the 
ventral piece sparse, long and delicate, harpagones joined at base, ending 
in a curious brown-crested uncus, edge of the central piece provided with 
a thin broad shelf which flexes outward at apex to form a spectacular 
brown-fringed lamella. Femora piceous, scales white, rest of legs 
testaceous, hind femora with two inferior bristles, whole of posterior 
side of middle femora with white cilia, tibial bristles yellow, the terminal 
bristle of hind metatarsus as long as diameter of the joint. Veins and 
costal setulae yellowish, no spurs, first posterior cell at apex half as wide 
as at middle, sections of fifth vein 1 : 2.5; halteres light yellow. 

Holotype and paratype: Patagonia, Arizona, May 9, 1938 (F. H 
Parker). Hians, Latin, gaping wide open, referring to the exploded 
pygidium. 

Alhoebantus hirsutus Coquillett 

Eyes of the male contiguous or narrowly separated in front of the 
ocelli; front and face with scattered white tomentum, pile of front white 
above the antennae and black elsewhere, pile of face and on base of t» 
antennae white. Bristles of thorax and scutellum white; abdomen of 
male without white tomentose crossbands; bristles of legs whitish. Root 
of wing luteous, base of costa with many white hairs. 

The species was described from two males and two females from 
California. I have a male determined by Coquillett from Los Angeles 
County. Its eyes are contiguous in front of the ocelli. See remarks 
under mus for further notes, 

A female from Cedar City, Utah, received from H. Hagan, may 
belong here. The abdomen has no yellow tomentum and the white 
marginal bands consist of elongate scales, ranging into hairs on the 
sides. Coquillett stated that the abdomen of the female is yellow- 
tomentose, with the bands of black scales indistinct and scarcely wider 
than those of white tomentum. 


Aphoebantus interruptus Coquillett 
Figure 47 

Three males and three females belong here, coming from different 
localities in California: Keen Camp on Mount San Jacinto, June 7, 
1942; Arrowhead Springs May 24, 1935, and Eastern Barton Flat, 
June 25, 1946, in the San Bernardino Mountains; Oak Grove at the 
base of Mount Palomar, May 9, 1945; Morongo Inn, May 10, 1935, and 
Borrego, May (the last collected by Noel Crickmer). They agree well 
with the description, though two of the specimens show some blackish 
hairs in the middle of the beard. The collection of the Citrus Experi- 
ment Station also contains a series of specimens, taken by P. H. Timber- 
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lake at Riverside, April to July, some on flowers of Euphorbia albo- 
marginata and of the introduced pepper tree. F. H. Parker has fur- 
nished a specimen from Roosevelt Lake, Arizona, May 2, 1937. 

Much of the scutellum is bare and polished; bristles of scutellum and 
rear of thorax black; face scarcely receding; styliform part of third 
antennal joint distinct from and somewhat longer than the bulbous 
base; black setulae of costa extending to base of wing. Many of the 
specimens have long erect black hairs toward the hind margins of the 
abdominal segments. The species is related to arenicola, having the 
same type of pygidium. 


Aphoebantus inversus, n. sp. 
Figure 40 


Male.—Length 6.5 mm. Eyes contiguous third-way to the antennae, 
upper occiput and front argenteous, orbits bare, frontal pile parted, 
whitish, with scattered white tomentum; face greatly retreating, white- 
dusted, white-pilose over all; occipital tomentum white; basal joints of 
antennae cinereous, the hairs small and white, bulb of third joint 
shorter than deep, abruptly tapering to the cylindrical styliform process 
which is slightly longer than the bulb; proboscis short, fleshy, palpi 
yellowish. Mesonotum subshining black, the white scales discrete, 
slightly more congregated over base of the wings but not dense, discal 
pubescence white, all bristles whitish; scutellum more shining than 
notum, with open scales except narrowly along the hind margin; pleura 
cinereous, scales and hairs white; postalar declivities slightly glaucous. 
Abdomen with long and rather abundant white pile, denser laterally on 
first segment as usual, hind margins of tergites white-tomentose forming 
a distinct band on first segment and narrowly on the others and with a 
mid-dorsal knot of white tomentum on segments two to five, the black 
scales forming dense quadrate spots about twice as wide as long, sides of 
tergites white-tomentose, most dense on the anterior part of the second 
segment as well as on the venter; pygidium inverted, the sheath bearing 
white scales and the horizontal edges with long erect white hairs, the 
corners acutely rounded, harpagones bare, thin, the apical part blade-like 
and projecting straight backwards, caudal disks rounded triangular and 
blackish. Legs brownish, coxae, femora and posterior tibiae closely 
white-tomentose, hind femora with hairs but no bristles below, tibial 
spines small and yellowish. Veins yellowish, first posterior cell nearly 
half as wide at apex as at middle, fifth vein segments 1 : 2; halteres 
vellow 

Holotype: Belevue, Utah, June 23, 1919, received from Professor H 
Hagan. The abdominal pattern, peculiar pygidium and lateral fringe 
of long curved hairs on the last segment are distinctive. Jnversus, 
Latin, upside down, referring to the greatly twisted pygidium. 


Aphoebantus leviculus Coquillett 
Figure 20 
This species was originally described by comparison with catulus, with 
which it has little relationship, because catulus, i. e., the male of desertus, 
has black scales on the abdomen, an elongate styliform end to the third 
antennal joint, greatly retreating face, shining scutellum and long hairs 
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on the femora. Because the description of /eviculus is brief several 
species before me conform, and the one to which I have assigned the 
name may not be Coquillett’s species. 

Third antennal joint gradually tapering, three times as long as deep, 
the tip blunt; face with scattered white scales, the beard not confined to 
the oral margin, front with short pubescence rather than pile, the scales 
and hairs descending between the antennae and eyes; pygidium short, 
devoid of tomentum and pile, ventral sheath with the outer corners 
undeveloped, obtusely blunt; veins light yellow, costal setulae all pale, 
sections of fifth vein 1 : 2.5; halteres ivory white. 

CALIFORNIA: Palm Springs, April 23, 1933, on sand; Mecca, April 
13, 1934, on Heliotropium (both by P. H. Timberlake). ARIZONA: 
Buckeye, March 29, 1934, on Heliotropium (Timberlake); Palo Verde, 
April 22, 1935, (F. H. Parker). Sonora, MExico: 83 kilometers south 
of Border on highway from Organpipe Cactus Monument, April 24, 
1947, on sand dune. 


Aphoebantus maculatus, n. sp. 


Female.—Length 7.5 mm. Head mostly satiny white, a little darker 
at the ocelli, upper occiput swollen and deeply grooved; face bare above, 
the beard decumbent and extending across the oral margin, tomentum of 
occiput white; a few white hairs at base of the antennae, third joint 
divided equally between the bulbous base and attenuated apex; pro- 
boscis not projecting, haustellate, palpi light brown. Mesonotum dull 
gray, the tomentum yellow, becoming white on the sides, anterior pile 


yellow, dorsal hairs light brown, anterior bristles yellow, posterior 
reddish; postalar declivities glaucous; scutellum densely coated with 
yellow scales except the two polished posterior umbos, bristles reddish; 
pleura cinereous, pile and tomentum white. Abdomen above with 
dense coating of yellowish scales, second to sixth segments with paired 
crescentic black-tomentose marks on the front margins, first segment 
with bushy yellow pile, abdomen elsewhere with white or whitish hairs, 
the deflexed sides and venter white-tomentose. Femora with yellow 
scales on front surface, posteriorly white-scaled, knees, tibiae and tarsi 
luteous, bristles of posterior tibiae strong, reddish. Veins light brown, 
base of submarginal cell angulate, first posterior cell half as wide at apex 
as at middle, sections of fifth vein about 1 : 4. 
Holotype: Globe, Arizona, April 16, 1935 (F. H. Parker). 


Aphoebantus marcidus Coquillett 
Figure 28 

This species exhibits considerable variation Specimens from the 
Borrego Desert have the costal setulae all yellow and a small yellow 
epaulette at base of the costa, the body wholly black, with tomentum, 
pile and bristles whitish. Specimens from Picacho have the inflexed 
sides of the abdomen reddish, the tomentum, pile and bristles slightly 
yellow, and no costal epaulette. Males from the Organpipe park have 
pale ochraceous scales on the abdomen. Specimens from Globe have 
the tomentum strongly ochraceous and the frontal pile of the female 
black, no epaulette, the black setulae of the costa continuing almost to 
root of the wing. The specimens from Wyoming are distinctly smaller 
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than the others; they are badly denuded. All agree in having the first 
posterior cell rather widely open. The apical angles of the ventral piece 
of the pygidium are rectangular. Pilosity of body and legs varies in 
amount. The following localities are represented 

CALIFORNIA: Borrego, March 2 (J. L. Sperry); Ocotillo, March 6 
(J. L. Sperry); Upper Santa Ana River, June 9. ARIZONA: Wellton, 
April 6; Picacho Peak, April 8; Organpipe Cactus National Monument, 
April 12; Globe, April 21-May 1 (F. H. Parker). UTaAn: Leamington, 
July 23 (received from H. Hagan). Wyominc: North of Lusk, July 
(from University of Kansas 


Aphoebantus marginatus Cole 

1923, Proc. Cal. Acad. Sci., (4) 12 (25): 310 

This species was based on a female from Tiburon Island, Gulf of 
Lower California. I have six females from different localities whose 
variations can come within the species range. All have the scutellum 
more or less shining, but the amount of surface tomentum varies from 
complete coverage to a restriction of the scales to the base and lateral 
angles. The intermediate vellow scales, between the broad black bands 
and the conspicuous white-tomentose hind margins, may not be devel- 
oped. The “‘fine bristles’’ of the underside of the hind femora mentioned 
by Cole vary in stiffness. Only females of this species are known. 

ArIzoNA: Baboqu'vari Mountains, April 25, 1947; Sabino Canyon 
near Tucson, April 27, 1948; Headquarters, Organpipe Cactus National 
Monument, April 10, 1948, at light; Picacho Peak, May 11, 1942; San 
Carlos, April 3, 1938 (F. H. Parker); Cave Creek, Maricopa County, 
July 6, 1941 (F. H. Parker). CALIFORNIA: San Bernardino County, 
received from C. W. Johnson, labeled A. carbonarius Osten Sacken, and 
probably collected by Coquillett. 


Aphoebantus micropyga, n. sp 


Figure 38 


Male.—Length 7.5 mm. Covered with white pile and tomentum. 
Eyes contiguous one-fifth the way to the antennae; upper occiput and 
front argenteous, frontal pile white, parted, continuous except on the 
bare orbits, with many white scales intermixed, face strongly receding, 
white, wholly covered with white pile and many scales; scales of orbits 
white, mostly contiguous; antennal hairs white, base of third joint 
piriform, longer than deep, merging into the short styliform apex; 
proboscis not projecting, palpi fuscous. Notum somewhat trivittate 
because of wider scales on the stripes, pile dense in front of the wings 
tomentum clustered above the wings, notal pubescence abundant and 
white, bristles weak and white; scutellum covered with white scales, 
postalar declivities slightly glaucous; pleura cinereous, the hairs and 
scales white Pygidium inverted, heavily covered with white scales, 
the caudal disks round, black with yellow rim. Coxae and femora 
black, white-tomentose, the knees broadly and the rest of the legs yel- 
lowish, front and hind femora beneath and the middle femora posteriorly 
with white hairs, tibial bristles pale, no long metatarsal spine. Veins 
mostly vellow, apex of the first posterior cell two-thirds width at middle, 


sections of fifth vein 1 : 2; halteres yellow 
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Female.—-Thorax and abdomen unusually pilose; upper front half as 
wide as at antennae, the frontal pile and scales with yellowish tinge. 

Holotype and allotype: Wellton, Arizona, April 15, 1938 (F. H. 
Parker). Paratype: A mutilated male taken on the sand dune north of 
Rocky Point, at kilometer 99, Sonora, Mexico, April 21, 1948. 


Aphoebantus mixtus Coquillett 


A female from Yaqui Pass in the Borrego Desert, California, April 3, 
1946, seems to belong to this species, the discrepancies being the pres- 
ence of some white tomentum on the face, absence of yellowish scales on 
the abdomen and the scutellum not opaque though it is covered with pale 
yellow scales. Apparently the scales of the mesonotum are paler and 
the bristles of the hind tibiae are darker than in the type. The differ- 
ences in color are not important, but the shining basic tone of the 
scutellum may indicate that the specimen is not mixtus. 


Aphoebantus mormon, n. sp. 
Figure 35 


Male.—Length 10 mm. Eyes contiguous third-way to the antennae, 
ocellar triangle black, with fine black hairs; front argenteous, its pile fine 
and white but with coarser black hairs in the middle, tomentum sparse and 
whitish, orbits bare; face white-pruinose, white-pilose over all, tomen- 
tum sparse and white; cheeks bare, upper occiput silvery, white-pilose, 
lower occiput white-pruinose, tomentum and short pubescence white; 
base of antennae cinereous, with small black hairs above and white hairs 
below, the third joint with subglobular base, the abruptly cylindrical end 
one-half longer than the bulb; proboscis short, fleshy, palpi fuscous. 
Thorax dull gray, tomentum pale yellow, the scales a little broader along 
three dorsal vittae, bristles in front of wings yellowish, those in back of 
wings, before the scutellum and on the scutellar margin strong and 
black, dorsal hairs scattered and black, anterior and lateral pile whitish; 
postalar declivities cinereous; pleura white pruinose, the pile and 
tomentum white. Abdomen with lateral pile white and about as long 
as the segments, dense on the first segment, dorsal hairs suberect and 
localized on the posterior half of each segment, white, but those of the 
seventh segment black and decumbent; tomentum abundant, matted, ful- 
vous, forming a median row of five rather indefinite brown spots, incisures 
narrowly marked with white scales; venter closely white-tomentose; 
harpagones slightly cinereous, furnished with whitish scales and many 
downward-curved blackish coarse hairs which project beyond the 
pygidium, apically ending in a long rufous deflexed uncus, the pair of 
caudal flaps rufous, ventral piece not tapering but the rufous upper 
edge acutely produced behind, tomentum white. Femora mostly black, 
tomentum white, bristles somewhat reddish, tibiae and tarsi luteous, the 
spines of the hind tibiae strong and blackish. Wings hyaline, veins 
brownish, spur of third vein as long as the angulation, first posterior 
cell about one-third as wide at the apex as at the middle, sections of 
fifth vein 2 :3; knobs of halteres dusky, stalk yellowish. 

Female.—Front black, its hairs all black, face more cinereous, upper 
occiput blackish, slightly cinereous and furnished with scattered yel- 
lowish tomentum. Abdomen not pilose, the dorsal hairs black along 
the hind margins of the segments. 
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Type and allotvpe: Parowan, Utah, August 1, 1919. Paratypes: 
Twelve males from Anderson’s Wash, July 29, and Dry Canyon, 
August 3, Iron County, Utah, all received from Dr. H. Hagan; a male 
and a female from Bloody Basin, Yavapai County, Arizona, Septem- 
ber 14, 1947, and two females from the White Mountains, Arizona 
September 21, 1936 (F. H. Parker) 

This species may be the form misidentified as cervinus by Coquillett 
It differs from Loew’s species in having the scutellum entirely dull and 


tomentose. 


Aphoebantus mus Osten Sacken 
Figure 14 

This species has been recorded from California, Arizona, Utah and 
Mexico, and I have specimens from all but the last of these localities. 
The males have an abundance of long white pile and except for the black 
scales of the abdomen are almost devoid of tomentum. All the femora 
have long white hairs, but they are not conspicuous in the females. 
The females have narrow bands of white scales on the abdominal 
incisures. Hairs of underside of first antennal joint white; ground 
color of thorax and scutellum bluish gray; bristles pale. 

C. VY. Riley has reported the rearing of this species from larvae that 
were living in the egg-pods of Californian grasshoppers. The larvae 
were voracious feeders, destroying the several dozen eggs in the pod 
and pupating beneath the spent egg-shells. 

The species is similar to Airsutus. Coquillett first described the 
female of that species as having yellowish fasciae on the abdomen 
almost as wide as the bands of black scales, and later designated the 
fasciae as white. Huirsutus has light yellow halteres and the anterior 
tibiae of the male are fringed with white hairs. Male specimens iden- 
tified by Coquillett as Airsutus and mus are almost indistinguishable 
from each other, but the one he named hirsutus does have the tibial 
fringe while none of my specimens of mus show such hairs. 


Aphoebantus mus var. barbatus, nov. 


Male—Length 8 mm. Eyes separated the width of the front 
ocellus; facial hairs black with a few pale hairs admixed; base of antennae 
with long blackish hairs. Thorax and scutellum gray-green; abdomen 
covered with black scales, the hind margin of segments two and follow- 
ing each with a distinct row of white scales. Bristles of legs blackish 

Holotype and paratype: Headquarters, Organpipe Cactus National 
Monument, Arizona, April 25, 1948, and from Alamo Canyon in the 


iu 


same park, April 25, 1947, the latter collected by John L. Sperry 


Aphoebantus obtectus, n. sp. 

Figure 31 
Male ngth 4.: n. Eyes separated the width of the blackish 
ocellar triangle, where the front is one-eighth the width at the antennae, 
front completely covered by elongate glistening white scales which even 
protect the base of the antennae, no frontal pile; face strongly receding, 
wholly covered by the downward-directed short white pile and tomen- 


¢ 


tum, cheeks coated with forward-directed white tomentum but bare of 





led 
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hairs; occiput not lobose, the upper tomentum loose; antennae short, 
the third joint conical with tapering tip; proboscis wholly retracted, 
haustellate. Thorax thinly dusted with cinereous, the tomentum white 
on front, sides and the margin of the scutellum, and pale brownish on 
notal disk, hairs sparse, whitish, bristles brown; scales of pleura coarse 
and white. Abdomen laterally and at base with open white pile, hind 
margins of segments fasciate with white scales some of which are 
attached to the anterior corners of the segments, dorsum otherwise with 
fulvous scales, venter with white scales open enough to show the black 
integument between them and continuing over the small ventral piece 
of the pygidium, harpagones very small and retracted. Legs blackish, 
the knees and anterior tarsi somewhat brownish, scales white, underside 
of hind femora with about four fine hairs toward base and two bristles 
toward knee, middle femora posteriorly with white hairs. Veins 
brownish, third vein without spur, sections of fifth vein about 2:3: 
halteres whitish except root. 

Holotype: on sand dunes just north of Point Penasco at the head of 
the Gulf of Lower California, Sonora, Mexico, April 21, 1948. Para- 
types: One taken with the type; one from Travertine Rock at Salton Sea, 
California, April 3, 1946; one from the sand dunes at Antioch, Cali- 
fornia, June 25, 1947; one from Roosevelt Lake, Arizona, May 2, 1937 
(F. H. Parker); and one from Riverside, California, August 24, 1936 
(C. M. Dammers, in Citrus Experiment Station). 

By the dense tomentum of the front which completely obliterates 
the ground structure and suppresses the development of frontal pile, 


this species appears to be closely related to pavidus Coquillett, but 
Coquillett’s species has contiguous eyes in the male and a large pygidium. 
The description also states that the bands of white tomentum are 
located at the base of the abdominal segments excepting the first where 
the band is at the apex. The species name, ob/ectus, refers to the dense 
glistening covering over the front, the individual scales of which measure 
about ten times as long as wide. 


Aphoebantus parkeri, n. sp. 
Figure 30 

Male——Length 10 mm. Eyes contiguous third-way to the antennae, 
upper occiput and front heavily white-pruinose, almost argenteous, 
front pilose almost to the eyes, middle hairs black, the other hairs and 
the sparse tomentum whitish, face greatly receding, white-pollinose, 
completely pilose, the hairs white, a very few elongate white scales; 
occiput strongly cinereous-white, the scales white; antennae lightly 
cinereous, the upper hairs of base dusky, bulb of third joint not larger 
than the first joint, rather globular, the abruptly thin styliform process 
about one and one-half times as long as the bulb; proboscis not pro- 
jecting, fleshy, palpi fuscous. Thorax and scutellum dull gray, tomen- 
tum yellowish, pile whitish, bristles in front of wings pale yellow, the 
others and those of scutellum black and strong, postalar declivities like 
the notum; pleura strongly cinereous, tomentum and hairs white. 
Abdomen narrowed at fifth segment, tomentum yellow above and white 
below, hairs white, dense on first segment as usual; pygidium bluntly 
conical, the harpagones nearly twice as long as wide, bearing short stiff 
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yellow hairs and a few yellow scales, the deflexed apex surpassing the 
ventral sheath which bears a few white scales and in ventral view is 
cordate and somewhat wider than long, caudal disks yellow. Legs 
black, the knees narrowly yellowish, coxae and femora with white scales, 
bristles yellowish, no metatarsal spine. Veins mostly black, luteous at 
the base, spur of third vein long, first posterior cell one-fifth as wide at 
tip as at middle, fifth vein ratio 1 : 2; halteres yellowish or light brown. 

Female.—Front blackish, one-third as wide at vertex us at antennae, 
all hairs black; occiput cinereous. Abdomen unlike the male in color of 
the scales, those of the dorsum of the second segment white at base, 
merging through yellow to brown and on the hind border white. The 
dark band occupies two-thirds of the second segment. The subsequent 
segments have mostly brown tomentum merging to yellow on the sides. 
Venter and deflexed sides of the tergites white-tomentose. 

Holotype: South Fork Camp, White Mountains, Arizona, June 25, 
1947 (John L. Sperry). Allotype: Canyon Lake, Arizona, September 
2, 1935 (F. H. Parker). Paratypes: Seven males, White Mountains, 
Arizona, June and July (Sperry and Parker); Globe, Arizona, June 7 
(F. H. Parker); Parowan Canyon, Iron County, Utah, July 30 (Harold 
Hagan). 

It is gratifying to dedicate this species to Frank H. Parker, a careful 
collector and student of Arizona insects. Mr. Parker has assembled 
twenty-nine of the species dealt with in this paper, a fine record for 
ea from which State only one past was heretofore known. 


parkeri resembles conurus, but is easily differentiated by its dull 
eens which is evenly covered with yellow tomentum and shows no 
concentration of scales at the apex. Its pygidium has fewer scales and 
setiform hairs than conurus. 


Aphoebantus pellucidus Coquillett 
Figure 16 

The female is easily recognized my the polished tubular seventh 
segment of the abdomen. The male, hitherto undescribed, does not 
resemble the female, appearing w hitish gray instead of yellowish. The 
male has the thorax coated with matted white hairs and the abdomen 
with elongate white scales. The fine pile of the abdomen is long, 
abundant and white. The reddish margin of the ee: pygidial plate 
rounds from above to the rear and is devoid of tomentum. Upper 
occiput and front argenteous, frontal, facial sal aa pile delicate, 
short and white; a few white scales on front and face between the pile. 
In the female the front is two-thirds as wide above as at the antennae 
and is densely coated with yellow tomentum and short pile. 

Borrego, April 25 and May 2 (J. L. Sperry); Palm Springs, May 6, 
and Joshua Tree National Monument at Hidden Valley, May 20, all 
tn Southern California 


Aphoebantus peodes Osten Sacken 
Figure 21 
Body often more shining black than usual; pile of abdomen short, 
incisures with narrow fringe of white tomentum, pygidium dorsally with 
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a prominent basal triangular sclerite; stalk of halteres brownish, knob 
ivory white; third vein without appendage. 

Originally described from a pair taken in Northern Sonora. Cole 
has reported its occurrence at Hood River, Oregon. I have taken a 
male and two females at Sheep Creek Canyon, about three miles south 
of Phelan, California, on April 25, 1946: and two males and five females 
on the sands at the junction of the South and East Forks of the Santa 
Ana River, elevation 6250 feet, in the San Bernardino Mountains, 
California, at various dates during May. If all these are the same 
species the fly has an unexpectedly extended distribution. 


Aphoebantus rattus Osten Sacken 


A female from the Vekol Valley in Southern Arizona, April 7, 1935, 
seems to be this species, which was originally described from Dallas, 
Texas. It closely resembles Epacmus tomentosus, but the labellae are 
somewhat shorter. The face is black. The bases of the tibiae are 
reddish, whereas the legs of the type are described as black. The veins 
are heavy and blackish, except the costa, subcosta and first vein which 
are yellowish. In tomentosa the veins are thin. 


Aphoebantus scalaris, n. sp. 
Figure 42 

Male——Length 7 mm. Eves contiguous two-fifths the distance 
between ocelli and antennae, frontal orbits silvery and bare; face 
strongly receding, almost silvery, uniformly covered with fine silky 
white pile; occiput white-tomentose below, becoming silvery above; 
hairs at base of antennae white, bulb of third joint about as long as the 
abruptly styliform part. Mesonotum rather shining, loosely coated 
with white tomentum, the white pile moderately dense: pleura more 
cinereous, with scattered white scales; scutellum shining, the base with 
loose white tomentum; thoracic and scutellar bristles long, fine and pale. 
Abdomen constricted, shining, coated with scales and clothed with long 
white pile especially dense on base and sides; narrow hind margins white- 
tomentose, the basal white fascia most pronounced, mid-dorsum other- 
wise black-tomentose, sides broadly and loosely white-tomentose, venter 
closely white-tomentose; seventh tergite with an apical fringe of white 
hairs; pygidium black, not large, no longer than the fifth segment, char- 
acterized principally by the strong downward- -curving end to the 
claspers, at the upper base of which is a pronounced acute lobe, ventral 
piece tomentose, notched laterad the caudal disk. Legs with white 
tomentum, hind femora beneath with about ten delicate hairs which 
are in length about the diameter of the femur, tibiae setulose. Wings 
clear hyaline, veins testaceous, the first vein and apical parts of the 
others darker, third vein without appendage; calypteres white. 

Female.—Front shining above, subshining below, the lower half ¢ 
the frontal orbits and the whole of the face white- -pruinose ; black pile of 
the front more extensive than in male; upper occiput less silvery. Pile 
of body short and less dense; the fasciae of black tomentum extending 
across the widened abdomen. 

Type and allotype: Travertine Rock, on the west side of Salton Sea, 
California, April 3, 1946. Paratypes: One male, Cajon, California, 
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June 28, 1945; one male and two females, Headquarters, Organpipe 
Cactus National Monument, Arizona, Apri! 10-12, 1948, the male 
collected by John L. Sperry. 

This is an extreme form of the marginatus complex. Its black frontal 
pile in both sexes, wholly black legs or at most the hind tibiae and tarsi 
brown, dusky halteres, largely black-tomentose abdomen with the hind 
margins of the segments narrowly fringed with white scales make a 
combination of characters enough at variance with the variations found 
in marginatus to entitle the form to species rank. Scalaris, Latin, like 
the rungs of a ladder, referring to the cross-bars f white scales on the 


black-tomentose abdomen. 


Aphoebantus scriptus, Coquillett 


I have taken two females that agree well with the description of 
scriptus, except that the face has a few scattered whitish scales and the 
black-tomentose fasciae are limited to segments two, three, and four of 
the abdomen. One of these, from Furnace Creek, Death Vallev, Cali- 
fornia, April 23, 1935, measures 9 mm. The other, from the Gila 
desert south of Welton, Arizona, April 8, 1935, is only 7 mm. in length 
Coquillett did not mention the size nor the locality for his specimens 


Aphoebantus sperryorum, n. sp 
Figure 26 

Male.—Length 9.75 mm. Front and face golden pruinose, orbits 
bare, hairs golden, stiff, absent just below antennae: occiput golden 
pruinose behind eyes, elsewhere blackish in ground color but luteous 
behind oral cavity, heavily coated with orange-colored tomentum 
except the cinereous ventral part; ocellar triangle black; antennae 
wholly luteous, basal joints with yellow hairs; third antennal joint 2.25 
times as long as deep, nearly straight above, concave below, style 
microscopic; proboscis not projecting, luteous, palpi yellow, two- 
joint d, three-fourths as long as the probs SCIS, the labellae fleshy and as 
long as the base of the proboscis Thorax with mesonotum blackish, 
heavily overlaid with orange tomentum, bristles orange-colored, scu- 
tellum like notum; pleura with reddish tinge, tomentum yellow; hairs 
short, scattered, yellow. Abdomen orange in ground color, heavily 
covered with concolorous scales, hairs coarse, deep yellow, located near 
the hind margins of the segments above, clustered on the first segment 
and laterally on others, venter with yellow scales, its hairs scattered; 
pygidium larger than rest of abdomen, covered with long scales, upper 
valves ending above in a long talon, ventral piece acutely continued 
posteriorly on each side, behind with a large elliptical matte rufous disk 
on each side of the base of the slender arcuate penis. Legs luteous, 
hairs, bristles and tomentum concolorous, trochanters with small apical 
brown spot, middle femora with posterior patch of distally directed 
hind femora setose beneath, hind metatarsi with prominent sub- 
bristle’ pulvilli minute. Wings hyaline, veins and subcostal cell 
costa black, branch of third vein with strong 
sections of fifth vein proportioned 2:3; halteres luteous, the 


knob flavous; alul 
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Female.—Front wholly covered with coarse orange hairs and tomen- 
tum, occiput with tomentum reaching eyes; third antennal joint turnip- 
shaped, the base more bulbous than in male, one and one-half times as 
long as deep. Abdominal hairs less evident. Spur of the third vein 
forming a square cell. 

Type and allotype: Borrego Desert, April 26, 1946, taken near a 
water hole by John L. Sperry. The species is certainly closely related 
to abnormis, notwithstanding the difference in antennal shape which 
heretofore would have placed them in two genera. Both have the 
compressed pygidium, with elongate appressed elliptical caudal plates 
and both agree in general structure and vestiture. It is with great 
satisfaction that I may dedicate this most striking fly to my friends 
Grace H. Sperry and John L. Sperry, whose energy in collecting the 
insects of the southwest and whose generosity in sharing them with 
others is appreciated by many entomologists. 


Aphoebantus tardus Coquillett 
Figures 45, 46 


Halteres wholly pale yellow; pygidium not exceeding the last two 
segments in length, the dorsal triangle small or undeveloped; bristles in 
back of the wings and those of the scutellum long, thin and pale; third 
vein without appendage, veins flavous; hind femora with two small 
preapical bristles. 

Coquillett had four males and five females from Los Angeles, San 
Diego and Kern Counties, California. I have taken five males and 
three females at Travertine Rock on the west side of Salton Sea, Piute 
Butte in the Mojave Desert, Palm Springs and Antioch, all in California; 
one male in the Alamo Canyon, Ajo Mountains, Southern Arizona; a 
female in the Yoko Valley, Arizona: and seven males and two females on 
the sand dunes just north of Puente Penasco, Sonor:, Mexico, the last 
taken on April 21, 1948. With the Sonoran speci:::ens were also on 
male and six females that differ from the typical form in that the pile 
of the face is yellowish instead of black, and the pile of the front of the 
male is of the same yellowish color as that of the face. I have taken 
the same pale bearded variation also at Travertine Rock and at Anti- 
och, where the two forms occurred together. Frank H. Parker has 
sent me specimens of tardus from Palo Verde, Aztec, Wellton, and the 
White Mountains, Arizona, and the pale bearded form from Palo Verde 
and Wellton. Professor Timberlake has taken the typical fardus in the 
vicinity of Riverside on Adenostoma, and the pale bearded form at 
Palm Springs, Warner’s Springs and near Newberry, all in southern 
California. 

The pygidium of this species shows a tendency to gape, in which case 
it presents a very different appearance from the closed condition. Ordi- 
narily the upper corners of the ventral plate project to a greater or less 
degree. When exploded, the ventral plate is flattened so that the 
upper corners are lowered and are covered by the pushed-out hairy 
lamelliform apex of the ventral piece. The penis is then visible as a 
filiform projection from the base of the harpagones. See figures. 
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Aphoebantus timberlakei, n. sp. 


Figure 22 


Male—Length 7 mm. Eyes almost touching, the, separation much 
less than the diameter of a facet: front and upper occiput argenteous, 
frontal pile and intermixed scales white, orbits bare; face white- 
pruinose, bare on upper half; occiput grayish white, the scales white, 
lense along middle orbits; basal antennal hairs short, white, third 
joint conical, two and a half times as long as deep, the inner face gouged; 
proboscis slightly projecting, labellae somewhat up-turned, palpi 
yellowish. Shoulders with a large square of white tomentum extend- 
ing back along suture over wings, elsewhere the tomentum pale fulvous 
as well as over the whole scutellum; postalar declivities cinereous and 
rugose; bristles yellowish, dorsal pubescence short and colored like the 
tomentum; pleura cinereous, the scales and hairs white. Abdomen 
stubby, pile rather long and abundant, whitish, dense at base, tomentum 
light fulvous above, white on inflexed sides and venter; pygidium robust, 
without tomentum, corners of ventral piece rectangular. Coxae and 
femora black, coated with white scales, tibiae reddish brown, tarsi 
brown, anterior femora posteriorly with some pale hairs, bristles of hind 
femora yellowish; apical seta of hind metatarsus of same length as 
tibial spines. First posterior cell twice as wide at middle as at apex, 
underside of discal cell strongly sinuous, sections of fifth vein 1 : 3; black 
costal setulae not reaching base of wing; halteres yellowish, mottles. 

Holotype: The Gavilan, Riverside County, California, May 31, 1937, 
on the wild buckwheat, Eriogonum fasciculatum, in the collection of the 
Citrus Experiment Station. The species is named in honor of the 
collector, Professor Philip Hunter Timberlake, in recognition of his 
paintaking interest in the relation of flowers and insects. 


Aphoebantus transitus Coquillett 
Figure 44 

This species, originally placed in Epacmus, is easily recognized by 
the characters in the key. Face slightly projecting, front of male 
argenteous; labellae compressed; the thin styliform part of last antennal 
joint twice as long as bulb; eyes of male slightly separated. Sides of 
thorax white-tomentose, dorsum yellow-tomentose: the black hairs of 
male abdomen erect and long. Wings more infumated than in the 
other species, the darkening extending from end of first vein obliquely 
through apex ol second basal cell. 

Lovejoy Butte in Western Mojave Desert, March 25, 1947; Clare- 
mont (C. W. Metz); Perris, April 8 (Timberlake); The Gavilan, April 1 
(Timberlake); Edom, March 14 (Timberlake); Oak Grove, May §8, 1945 
(legs of female yellowish); East Fork of Santa Ana River, elevation 6300 
feet, May 9, 1946: all in Southern California 


Aphoebantus ursula, 


Figure 


Vale-—Length S mm. Eyes contiguous one-sixth the distance to 
ntennae, upper occiput and front silvery, rest of occiput cinereous 


-toment , frontal pile white, parted, orbits bare, face 


a 
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strongly receding, white-coated, pile reaching almost to antennae, 
white, no tomentum on face or front; base of the antennae cinereous, 
bulb of third joint about equal to the first joint, the abruptly styliform 
process about twice as long as the bulb; proboscis not projecting, palpi 
fuscous. Thorax dull gray, the tomentum and pile white, bristles 
whitish; pleura heavily cinereous, scales white, dense on the sterno- 
pleura. Black scales of abdomen extending about halfway across the 
front border of the segments, elsewhere the scales are large, abundant 
and white, pile long, white and distributed over the segments, venter 
densely coated with white scales; pygidium as long as three preceding 
segments combined, harpagones nearly three times as long as the basal 
width, glaucous, the basal half with many long white scales but almost 
no hairs, ventral sheath white-tomentose, with few hairs, bending 
above against the harpagones and projecting beyond them, the corners 
forming an angle of about 75 degrees and broadly luteous. Coxae, 
femora and tibiae with many white scales, long hairs of hind femora not 
abundant, spines brownish, the terminal spine of hind metatarsus one- 
sixth as long as the joint. Veins blackish, apex of first posterior cell 
fully half as wide as the width at middle, sections of fifth vein 1 : 3; 
knob of halteres mostly yellow, the stalk somewhat brownish. 

Female.—Length 9 mm. Occiput cinereous black, front subshining 
black above becoming cinereous below, at vertex about two-fifths as 
wide as at antennae, pile black but whitish on lower orbits. Spur of 
third vein’ small or wanting. 

Holotype and allotype: Palm Canyon in the Borrego Desert, Cali- 
fornia, April 2, 1946. Paratypes: Five males and six females, Ocotillo, 
March 6, 1947 (J. L. Sperry); Morongo, April 19, 1937 (P. H. Timber- 
lake, in Citrus Experiment Station); Palm Springs, March 24, 1935; 
Magnesium Springs Canyon near Indio, April 4, 1946: Twenty-nine 
Palms, April 22, 1944, all in Southern California. 

Ursula, a bear cub, in line with the other animal names used in 
A phoebantus: mus, mouse: rattus, rat: catulus, puppy; vulpecula, 
little fox. 

Aphoebantus varius Coquillett 
Figure 32 

Coquillett described the male as being like the female in coloration, 
with the eyes separated as widely on the front and the genitalia very 
small. It seems that all his specimens must have been females, because 
all my males are very different. Coquillett is reported to have relied 
exclusively on his hand lens for his taxonomic work, and so could have 
fallen in error when trying to sort the sexes. On May 6, 1946, I col- 
lected numerous specimens just southeast of Palm Springs, California, 
the females, with one exception, agreeing with the original description 
in having the abdomen and legs yellow, but the males and the excep- 
tional female having the body and legs black, the genitalia of normal 
build and the eyes of the male contiguous. Although no specimens 
were taken in copulation it seems certain that varius is trimorphic in 
its various combinations of holopticism, genitalia and coloration. A 
visit the next year to the same locality found the ground leveled of 
vegetation in preparation for real estate exploitation. With the vege- 
tation went the A phoebantus, as well as the remarkable Empidideicus 
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previously found there. Professor Timberlake has collected the three 
forms in various desert localities, near Barstow and near Palm Springs, 
on flowers of several species of Eriogonum. 


Aphoebantus vasatus, n. sp. 
Figure 24 

Male.—Length 5 mm., the range from 3 to 6 mm. Upper occiput, 
front and face argenteous, the occiput blackish when seen from the 
rear; eyes separated nearly the width of an ocellus, pile of front and 
face delicate and pure white, the orbits and a triangular space above the 
antennae devoid of pile, face bare below the antennae; proboscis slightly 
projecting, the labellae divaricate, palpi yellowish; basal hairs of 
antennae white, the piriform base of the third joint as long as the styli- 
form part. Tomentum and hairs of notum, scutellum and dorsum of 

ibdomen yellowish to white, those of front and side parts of the meso- 
notum and of the inflexed part of the abdomen whitish, of venter and 
pleura white, abdominal incisures not banded, bristles yellow; mesono- 
tum and postalar declivities rather dull grayish black. Abdomen 
stubby, rather pilose, the hairs dense and white on the sides of the first 
segment and erect over the dorsum; pygidium without long hairs, the 
ventral sheath with some short caudally directed pubescence, the upper 
edge inflexed to adapt to the lateral incisions on the wide harpagones, 
the posterior corners rounded. Legs wholly black except the knees 

1arrowly, terminal bristle of hind metatarsus minute. Wifgs normal, 
veins brown becoming black in back, costal setulae extending to base 
of wing, third vein without spur, first posterior cell scarcely narrowed 
apically, sections of fifth yein 1:2 to 1:3; halteres ivory, the stalk 
yellowish. 

Female.—Occiput full and deeply sulcate, blackish; frontal pile 
paler toward antennae; abdomen not pilose but with scattered hairs; 
tibiae fuscous. 

Holotype and allotype: Sheep Creek Canyon, five miles south of 
Phelan, California, April 24, 1946. Paratypes: Two females, Morongo 
Inn, California, May 10, 1935. Professor Timberlake has taken the 
species also at Morongo, on April 22, 1937, on Cryptantha. Vasatus, 
Latin, having a large pygidium 


Aphoebantus vittatus Coquillett 
Figure 33 

A pretty species, 4 to 6 mm. in length, distinct by its mid-dorsal and 
lateral stripes of white scales on the abdomen and two similar vittae on 
the mesonotum, continuing on the sides of the scutellum. The sides 
of the notum are also white-tomentose, leaving the three broader inter- 
vening stripes coated with blackish tomentum. The upper surface of 
the abdomen is almost completely covered with black or dark brown 
scales, except for the clearly delimited white vittae. The tomentum 
of the front is dense, either pure white or mixed with brownish. The 
halteres are dark 

| have taken three specimens of this well-marked species in the 
Mountain Home Canyon, at 5000 feet elevation, in the San Bernardino 
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Mountains, late June, 1948. Professor Timberlake has a specimen 
from Riverside, California, June 9, 1938, found on Hugelia. 


Aphoebantus vulpecula Coquillett 
Figure 23 

I have thirty-nine specimens which run to vulpecula in Coquillett’s 
table and agree with his brief description. The face is full, scarcely 
receding; the bristles of the scutellum and rear of thorax are yellow or 
reddish; and there is a small epaulette of white scales at base of the 
costa. The localities represented are, CALIFORNIA: Borrego and Palm 
Springs. ARIZONA: Ligurta, Wellton, Picacho, Gila Bend, Organpipe 
Cactus National Monument and Tucson; Ajo, Hayden, Roosevelt 
Lake and San Carlos (the tast four from F. H. Parker). Sonora, 
Mexico: 25 kilometers south of the Border on the road to Rocky 
Point. All specimens were taken during April and early May. 


AMERICAN SPIDERS, by Wituts J. Gerrscu. xiii+285 pages, 32 plates in 
color, 32 in black and white. D. VanNostrand Company, Inc., New York 
1949. Price, $6.95. 

Popular works on spiders by competent writers are practically non-existent 
in American literature and, in order to find anything remotely comparable to 
Dr. Gertsch’s ‘‘American Spiders,’’ one is obliged to go back to Emerton's ‘‘Com 
mon Spiders of the United States,’’ first published in 1902 and long since out of 
print, or to the natural history sections of J. H. Comstock’s ‘‘The Spider Book."’ 

The kind of information provided in ‘‘American Spiders’’ is that which should 
have its greatest appeal to the amateur naturalist and layman; but there is informa 
tion to enlist the interest of the specialist as well. Unencumbered by detailed 
classification, the emphasis is upon accounts of the place of spiders in nature and 
in chapters on web-spinning, courtship and mating habits, evolution and economic 
and medical importance. Special groups of spiders, which because of some 
peculiarities of structure or habits are especially interesting, are treated in con 
siderable detail. 

The book is beautifully illustrated with 32 plates in color (not forty-four 
as indicated in the jacket blurb) and an equal number in black and white (not 
sixty-seven as claimed). Most of the illustrations are successful but color plate 16 
could have been omitted without detriment for the three figures composing it are 
all out of focus. 

One must indeed be hypercritical to find fault with the volume but since no 
first printing is without errors, attention may be called to a few minor items in 
need of correction. The word ‘beautiful’ on p. 18, line 2, is misspelled; the refer 
ence to a porcupine shooting its quills, p. 29, will scarcely find support among 
vertebrate zoologists; and the statement on p. 120 that there are no tarantulas 
in Florida and the southeastern States is contradicted on p. 133 where it is pointed 
out that some atypical species are found in Florida and Georgia. Plate XXVIII, 
facing page 211, has the figure of Dolomedes, not plate XXVI as indicated on page 
206; and the specific name, Dolomedes okefinokensis, page 207, should be spelled 
with an “‘i,’’ as it was, with intent, in the original description, in spite of the fact 
that the name of the swamp is spelled ‘‘Okefenokee,’’ by decision of the U. S 
Geographic Board.—SHERMAN C. BisuHop. 

{Another slight error is the use of the term ‘‘bee fly," in Plate XXXII, for an 
insect which any dipterist will recognize as a syrphid 

The cost of the book is undoubtedly due in part to the illustrations. These 
are the work of such photographic artists as Lee Passmore, J. M. Hollister, 


Walker Van Riper, and others.—Epiror. | 





A NEW ORCHOPEAS JORDAN (SIPHONAPTERA) FROM 
THE FOX SQUIRREL, SCIURUS NIGER LINNAEUS 


RICHARD B. EADS 


Bureau of Laboratories, 
State De partment ol Health, Austin, Texas 


The tree squirrel, Sciurus niger Linnaeus, is frequently heavily 
parasitized by fleas. Typical specimens of the common tree squirrel 
flea, Orchopeas howardii Baker, make up about half of the large Texas 
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s howardu texensis,n. subsp. Fig. 1. Head of male. Fig. 2. Sternite 

3. Sternite VII of female. Fig. 4. Movable finger and clasper 
Female sperma the¢ a 

series examined. The remainder of the specimens are obviously related 

to howardti, but differ in a number of minor but apparently constant 

characters This segregate of howardii seemingly is entitled to at least 

ubspecific recognition. The essential differences are included in the 

following descriptior 


46 





1950] Eads: A New Orchopeas 


Orchopeas howardii texensis, n. subsp. 

Holotype male——Labial palpi reaching fore femora; preantennal 
bristles in one distinct row, three in number with the middle one much 
shorter than the outer two; dorsal to this ocular row and on ventral 
margin of the antennal fossa is a short bristle and a series of about 
eight small setae along ventral margin of antennal fossa; eyes prominent, 
well pigmented; genal process acuminate; postantennal region with 


"ig, 


10 


Orchopeas howardit howardiit Baker. Fig. 6. Movable finger and clasper of 
male. Fig. 7. Sternite IX of Texas male. Fig. 8. Sternite VII of femalk 
Fig. 9. Sternite IX of Oklahoma male. Fig. 10. Female spermatheca 


numerous small setae and three bristles along the dorsal margin of the 
antennal fossa in addition to the row of one large bristle and three 
smaller ones on the posterior margin of the head 

Pronotum with a ctenidium of eighteen spines and on each side a 
row of five bristles alternating with fine setae; mesonotum with three 
rows of bristles, the median row irregular, anterior row of fine bristles 
and the posterior row with large bristles alternating with fine ones; 
metanotum with three rows of bristles and two caudal teeth per side; 
pleuron of mesothorax with seven bristles, the ventrocaudal one the 
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largest; episternum of metathorax with one large bristle, epimeron 
with three large and three small bristles. 

Abdomen: Each tergite with two rows of bristles on segments one 
to seven, anterior row of only two or three small bristles, posterior row 
of large ones with small setae intercalated between them; tergites one 
to four with two caudal teeth; three antepygidial bristles, median one 
stout and over twice as long as outer ones; for details of IX sternite, 
clasper and movable finger see figures 2 and 4. 

Length: Average of five males (on slides) 2.2 mm. 

Allotype female.—Preantennal bristles in one distinct row, three in 
number, as in male, with one short bristle above this row; six small setae 
along ventral margin of antennal fossa; postantennal region with one 
large bristle in addition to the marginal row of a large bristle and four 
small ones; seventh sternite divided by a deep sinus into two lobes, the 
dorsal lobe blunt apically; tail of spermatheca slightly longer than the 
be dy 

Length: Average of five females (on slides) 2.4 mm. 

Holotype male and allotype female collected by D. C. Thurman, 
December 29, 1946, Menard, Texas (Menard County), ex Sciurus niger. 

Paratypes.—Two females and one male collected as holotype and 
allotype; four males collected in Liberty Hill, Texas (Williamson 
County), March 23, 1946, by R. W. Strandtmann; two males and four 
females in Medina County, Texas, January 6, 1946, by C. J. Burgin. 
All types are from S. niger. 

Holotype and allotype have been deposited in the United States 
National Museum and paratypes are retained in the collection of the 
State Department of Health, Austin, Texas. 

Characters which separate this subspecies from typical O. howardii 
are as follows: O. howardii texensis—labial palpi usually reaching fore 
femora in both sexes; in male, ventral margin of movable finger of clasper 
straight, proximal lobe of ventral arm of sternite IX acute ventrally, 
basal portion of ventral arm of sternite IX below proximal lobe with 
outer border straight; in female, VII sternite usually with six large 
bristles and dorsal lobe blunt apically, arm of spermatheca longer than 
body. O. howardii howardii—iabial palpi usually reaching only to 
apex of fore coxae in both sexes; in male, ventral margin of movable 
finger arcuate, proximal lobe of ventral arm of sternite IX rounded 
ventrally, basal portion of ventral arm of sternite LX below proximal 
lobe with outer border sinuous; in female, VII sternite usually with 
four or five large bristles and an acute dorsal lobe, spermatheca with 
arm usually shorter than body. These differential characters have been 
constant in all male specimens examined. However, female O. h 
howardit exhibit considerable variation. Some of the variants may be 
difficult to separate from O. h. texensis. 

icknowledgments.—Major Robert Traub, Army Medical School, 
compared O. howardii texensis with typical O. howardti from Delaware, 
Georgia, South Carolina, Indiana, Illinois and New York; Mr. D. W. 
‘fitzer, University of Tennessee, compared the Texas form with howardit 
from Virginia, Minnesota, Kansas and Missouri. Both offered many 
helpful suggestions during the course of this work. Mr. H. J. Reinhard, 
Texas Agricultural and Mechanical College, was also consulted. 





STUDIES ON ARTHROPOD CUTICLE 


IV. AN ELECTRON MICROSCOPE SURVEY OF THE INTIMA 
OF ARTHROPOD TRACHEAE! 


A. GLENN RICHARDS anp FRANCES H. KORDA 


Division of Entomology and Economic Zoology, 
University of Minnesota 


A preliminary description of the appearance of the tracheal intima 
of a few arthropods was given during exploratory work on the applica- 
tion of electron microscopy to entomological problems (Richards and 
Anderson, 1942a, b; Anderson and Richards, 1942). The present 
paper is the result of a survey made to determine the number of tracheal 
types in arthropods and to locate species which are most favorable for 
an electron microscope analysis of tracheal wall structure. The data 
presented herein are given to illustrate the range of variation seen in 
surface views of the intima of tracheae and tracheoles in a representative 
series of arthropod species. Some discussion is also given on the nature 
of the forces that might produce tubes of these diverse types, but the 
extreme difficulty of obtaining critical data on such minute tubes 
necessarily makes the discussion largely a speculative rationalization 
In a subsequent paper we plan to analyze the cross-sectional composition 
of the tracheal walls of a few representative species in more detail. 


METHODS 

The membranes of tracheae and tracheoles are readily prepared for 
examination in an electron microscope by the simple method used in 
the preliminary survey. This consists of dissecting a living or at least 
undried specimen and allowing the extirpated tissues to undergo 
cytolysis in distilled water for a few minutes or some hours. Most 
of the preparations were prepared in this manner with little attention 
being given to precise timing since soaking in distilled water at room 
temperatures has been shown to have no detectable effect on the tracheal 
intima (Richards and Korda, 1948). In a few species in which the 
tracheae did not readily clean on soaking in distilled water, weak 
alkali solutions were used at room temperatures for a short time, but 
alkali solutions have such destructive effects that all such preparations 
need to be checked against ones prepared without alkali treatment 
(Richards and Korda, 1948). Even 5% KOH at room temperature 
for 10 to 15 minutes can cause some recognizable effects. A few 
excellent preparations have been obtained from partially rotted dead 


‘Paper No. 2424, Scientific Journal Series, Minnesota Agricultural Experiment 
Station, St. Paul, Minnesota 

The work described in this paper was done under terms of a contract between 
the Medical Division, Chemical Corps, U. S. Army, and the University of Minne 
sota. Under the terms of this contract the Chemical Corps neither restricts 
nor is responsible for the opinions or conclusions of the author: 

Acknowledgment is due the Electron Microscope Committee of the University 
of Minnesota for facilities, to Miss Virginia Kletzin for technical assistance, and to 
colleagues who have assisted by collecting and identifying specimens. 
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specimens that had never dried (e.g., fig. 52) but no method has been 
found for making satisfactory mounts from dried or preserved material. 

Some preparations of cockroach tracheae and honey bee air-sacs 
were shadow-cast with gold in vacuo. No additional information was 
obtained from these preparations although the shadows confirmed 
the fact (already known from curled edges in silhoutte and from stereo- 
scopic pictures) that the darker lines and spots thought to be thickenings 
are indeed elevated 

The type of mounting employed depended on the size of the tracheae 
being sought. Large tracheae, after cytolysis of the cells, were usually 
split open, laid across an electron microscope mounting screen, and 
allowed to air dry. Smaller tracheae and tracheoles cannot be readily 
split and require some supporting film since they are not sufficiently 
large to extend across a number of supporting wires on the screen. 
Smaller tracheae were prepared by allowing the cells of a selected organ 
or tissue to cytolyze (usually incompletely), rinsing through several 
changes of distilled water, then spreading the resulting mass across a 
collodion or formvar membrane on one of these screens, and allowing 
to air dry. Systematic examination of such preparations were made 
in the electron microscope and pictures were made of portions which 
by chance lay favorably exposed. 

Since the cells were cytolyzed and only the intima examined, our 
data do not cover cell-intima relationships, and do not touch the question 
of whether tracheoles terminate intracellularly or extracellularly. 

The chief limitation to the analysis of electron microscope pictures 
of the tracheal intima is the question of the precise relationship between 
measurements made on the pictures and dimensions of the same struc- 
tures when the trachea or tracheole was in the intact living insect. 
Calibration of the instrument is accurate to within +5%, and resolution 
on the plates selected for illustrations lie in the range of 40-100 Angstrom 
units (0.004 to 0.010 microns). There appears to be no significant 
change in the gross dimensions of larger tracheae on removal, treat- 
ment, with distilled water, subsequent drying, and moderate electron 
bombardment. It does not necessarily follow that the same is true 
for smaller tracheae or for the minute details within larger trachea 
Imbibition of water during cytolysis of the cells would be expected to 
cause some swelling, and collapsing of tracheoles would appear to 
increase their diameter. Drying and electron bombardment would be 
expected to cause some shrinkage although for a firmly attached mem- 
brane this might only result in tension without a change in gross 
measurements. In some cases it is possible to determine that certain 
tubes are collapsed, partially collapsed or uncollapsed, but in many 
cases we are not certain whether a particular tube has or has not 
collapsed. At present it is not possible to evaluate these variables in 
detail. All measurements given in this paper refer to dimensions on 
the final prints but with the above uncertainties they are not claimed 
to represent more than order of magnitude 


GROSS STRUCTURE OF ARTHROPOD TRACHEAE 
Ripper (1931) in his critical review of arthropod tracheae has ably 
pointed out that it is not possible to view the tracheae of all arthropod 
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groups as homologous structures. He discusses and discards the 
nephridial, integumental gland and gill theories of origin, and concludes 
by proposing that tracheae arose independently in various groups in 
response to the need for an internal respiratory surface. This view- 
point is also shared by Snodgrass (in Jitt.). Similarities would then 
represent an expression of the fact that an exoskeleton can develop 
internal tubular systems readily, and that the forces responsible usually 
lead to a similar appearing structure irrespective of the function served. 
Rigidity together with ready permeability can be obtained by having 

thin-walled tube with supporting thickenings (text fig. 1), although 
similar mechanical supports in salivary ducts, the pseudotracheae of 
Diptera, etc., show that the need for permeability is not a determining 
factor. 

Accepting Ripper’s arrangements, we recognize ten groups in which 
the tracheae or other internal cuticular respiratory surfaces are not 
homologous. These are: (1) Onychophora, (2) Araneida, [Scorpionida] 
and [Pedipalpia], (3) Acarina and [Ricinulei], (4) Pseudoscorpionida, 
(5) Phalangida, (6) [Solpugidae], (7) Isopoda, (8) Symphyla, (9) Diplo- 
poda, and (10) Chilopoda and Insecta. Groups within brackets were 
not available to us for study, but representatives of nine of these ten 
major divisions were. Despite the non-homology, most of these groups 
show the same basic structure: a tubular form, usually branched, with 
supporting thickenings which are almost always oriented into bands 
called taenidia (the ‘‘spiral thread”’ of many authors; Remy, 1925). 
The exceptions are the Isopoda and at least the most common form 
of tube in spiders. 

In certain species of terrestrial Isopoda there are ‘‘air trees” or 
‘‘white bodies” on certain abdominal pleopods. These are short 
lobate invaginations of rather indefinite morphology (Becker, 1936; 
Herold, 1913: Verhoeff, 1917, 1919: Remy, 1925) These are poorly 
developed organs which are respiratory but inadequate for the full 
respiratory needs of the animal. They have cuticular walls with 
reticulate thickenings which show no preferred orientations (fig. 59). 
Perhaps because of the non-tubular structure these respiratory ‘‘trees”’ 
usually have not been called tracheae; certainly they do not resemble 
the tracheae of insects, etc., in either gross- or micro-anatomy. 

The Araneida have tubular structures that are commonly called 
tracheae although their respiratory significance has been questioned 
by Purcell (1909) on embryological grounds and by Kastner (1929) on 
crude experimental data (sealing ‘‘spiracles’’ with vaseline does not 
harm Tegenaria Whatever their function, these tubular ducts of 
spiders have no circular or helical thickenings in any of the species we 
examined; they do have heavy reticulations or an elaborate set of 


anastamosing processes that would prevent collapse. Several authors 
(e.g., Remy, 1925) have recorded that helical thickenings are found in 
the tubes of only certain species of spiders and that the type we found 
is the common form. Excellent figures of the more complex type are 
to be found in the paper by Kastner; our electron micrographs revealed 
no additional smaller details (figs. 61-62). Small lateral branches 
and terminal tufts have also been recorded for certain species of spiders 
(Bertkow, 1872; Purcell, 1909) but we did not locate such in the species 
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TABLE I—( Continued 


Group Specific Form Larva} Pupa Adult Figures 


Diptera Sciara coprophila a | 34 


eel 
Tipula abdominalis. eee 
Culex pipiens’ ® tosh) a5 (R.& A 
Aedes aegypti 61 bs a reel | 24, 35 
Drosophila melanogaster.| T, T1 ‘$5: | 10 
Drosophila funebris. ou d 
Musca domestica T, 31) By 39, 40, 41 
Phoermia regina Tyee ee + | 13, 36, 42 

Siphonaptera Xenopsylla cheopis 


we examined. If we accept as our definition of a trachea, ‘‘a respiratory 
tube with a cuticular lining,”’ it follows that respiratory significance has 
to be demonstrated rather than gratuitously assumed. Certainly the 
presence of helical or circular thickenings is no evidence of function 
since such are to be found in tracheae, salivary ducts, pseudotracheae 
of Diptera and Phalangida, some setae, etc. It does not seem possible 
to evaluate the so-called tracheae of spiders until more is known about 
their functioning. 

As for the other groups, the Onychophora and Symphyla are usually 
stated to lack taenidia, but Dakin (1920) has already recorded that 
taenidia can be seen in Peripatus if fresh material is examined; and we 
find that thickenings, sometimes reticulate, sometimes oriented as 
taenidia, are to be found in the minute tubes (presumed to be respira- 
tory) of Sculigerella (figs. 17-19, 60). In certain questionably atracheate 
mites, minute ducts which have been described as tracheae have been 
re-interpreted by Grandjean (1937) as gland ducts. There are a few 
other forms not available to us for which an absence of taenidia has been 
reported on the basis of observations with a light microscope (e.g., 
Collembola, Davies, 1927; Polydesmus, Effenberger, 1907), but in 
view of the uniformity with which we have found thickenings, usually 
taenidial, in minute tubes in which no thickenings can be detected 
with a light microscope we suggest that these cases will be shown 
similar when examined by electron microscopy. 

From our examination of forms representing almost all the tracheate 
groups (Table I), we conclude that all the arthropod groups with 
internal ducts that are presumably respiratory possess thickenings in 
the walls of these tubes or sacs. These thickenings are oriented in 
the form called taenidia with the exception of those in the isopod 
crustacea, the spiders, some tubes of Symphyla, and some insectan air 
sacs. In truly tubular tracheae, the thickenings are always organized 
as taenidia irrespective of the diameter of the tube (i.e., including 
tracheoles) except in the questionable tracheae of spiders and some 
but not all portions of the tubes of Symphyla. 


THE ORIGIN OF TAENIDIA 
There have been frequent speculations concerning the mode of 
origin of taenidia but the cause of the usual structure of helical or circular 
bands in a thin-walled tube is still not certain. Old figures of cavities 
within taenidia must usually have been illusions due to focusing effects. 
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However, there is at least one case (Musca, fis 

taenidia do occur and where the structure 

from a corresponding groove, as Dujardin s 

careful cytological observations show taenidia are 1 ‘‘chitinized ”’ 

nuclear processes (Packard, 1886 To say taenidia are equal to 
ither untrue or unhelpful depending on what 

Keilin (1944) meant here is good evidence that they are not formed 


(or at least not necessarily formed) around corresponding cytoplasmi 


cuticular ornaments is ¢ 
| 


nodifications which have the function of molding taenidia because 
occur on the lumen side of the continuous tubular membrane 
Korda, 1948), may extend without interruption across 
e.g., Thompson, 1929), and may appear suddenly and 
simultaneously along the trachea (Keister, 1948 Thompson’s (1929 
inalogy to a liquid column breaking into droplets is made untenable 
by our demonstration of the existence of circular taenidial bands 
causing the beaded appearance he saw in tracheoles. Wigglesworth 
1931) has suggested that taenidia might arise from the action of some 
simple physical force. We favor this last suggestion. A rigorous 
proof would be difficult 1f not impossible but recent data 
carrying the analysis somewhat further 
By both electron microscopy and optical analysis with polarized 
light it has been shown for cockroach tracheae that the chains of chitin 
molecules or micelles run longitudinally in relation to the trachea in the 
basic membrane (which includes the intertaenidial membrane, text 
fig. 1) and at a right angle to this in the taenidia (Richards and Korda, 
1948 It is difficult to conceive of a crystallization (molecular aggrega- 
tion) producing this effect. Certainly the effect cannot be a product 


of chitin molecular properties per se since the same result is attained in 
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tracheae with and without chitin.2 Engineers tell us that the strongest 
way to make a tube of minimum weight from fibrous components is 
to have the fibers run longitudinally in the tube wall and then put bands 
of fibers at intervals around the tube. This corresponds precisely with 
the fibrous molecular orientations we have demonstrated in cockroach 
tracheal walls. Arguing backwards from this, one is led to suggest 
that stress forces in the tracheal wall during the viscous plastic stage 
orient the elongated particles (molecules or micelles) in this manner. 
The origin of the necessary stress tension, however, is not known, and 
it does not seem profitable to speculate further while we know neither 
the magnitude or origin of applied stresses nor the force required to 
orient molecules in a tracheal wall 

Some modification (not necessarily a great one) will be required to 
account for the tubular taenidia found in the adult housefly (figs. 39-40) 
and seen less clearly in certain other species of Diptera. That these 
are indeed tubular is shown not only by the density pattern’ but also 
by the fact that the tubes or deep grooves are capable of being opened 
and flattened without apparent tearing in the course of making mounts 
(does not follow that they can open and close in the living insect). 
In the housefly, the tracheae are comparable to a pipe with a corrugated 
wall rather than a pipe with bands. Solid taenidia occur in the small 
tracheae and tracheoles of houseflies, and seemingly in at least some of 
the large tracheae of larvae.* There are several reasons for thinking 

2We pe rformed chitosan color tests on a few of the species Positive test 
lemonstrating the presence of chitin were obtained for the larger tracheae o1 
Periplaneta, Blatta, Galleria, Calandra, Culex, Aedes, Neodiprion and the larvae 
not adult) of Phormia. Complete dissolution in the hot alkali, routinely inter 


the absence of cl was obtained for minute tracheae and 


preted as indicating 
tracheoles of all species and for the larg t cheae and air sacs of Rhodnius, A pis, 


Sciara, Drosophila, Musca, adult (not larvae) Phormia and Nenopsvila 

‘This statement is based on the fact that electron microscope pictures are 
density shadow pictures to electron scattering. When a thickening shows 
a uniform density it mu: » solid. Thickenings which are corrugations should 
show dark edges and a lighter central line, just as lumps which are solid show 
homogeneity (fig. 48) wher ones which are pimples show as dark circles (fig. 50 


EXPLANATION OF PLATE II 
Preparations of tracheae and tracheoles from general body tissues except 
when specific organ is named. Figures 27, 32, 33 and 38 at 5000 X; all others 
at 10000 X magnification 
Fig. 27. Photinus pyralis, adult male, from light organ (No. 450b). Fig. 28 
Dermacentor variabilis, adult (Anderson No. 698a Fig. 29. Lithobius sp., adult 
No. 543b Fig. 30. Pseudoscorpion, age unknown (No. 466e Fig. 31. Apis 
mellifica, pupa (No. 444b Fig. 32. Apis mellifica, adult, note transition of 
taenidia (No. 459a Fig. 33. Photinus pyralis, adult, from around hindgut 
No. 454¢ ‘ig. 34. Sciara coprophila, fourth instar larva, dorsal longitudinal 
trunk (No. 529a ‘iy. 35. Aedes aegypti, adult, from ovary (No. 232e Fig. 36. 
Phormia regina adul , trom iround ovary (No DAE Fig. 37. Camponotus 
herculeanus, adult 238b Fig. 38. Phalangid, adult, showing five tubes 
ntertwined (No. 754d Fig. 39 Vusca domestica, adult, most taenidial tubes 
“opened No. 37¢ ig. 40. Musca domestica, adult, ‘‘opened"’ and ‘‘unopened”’ 
| ‘ig. 41. Musca domestica, adult, showing complex 
Fig. 42. Phormia regina, adult air sac, note bands 


nidia (No. 548e 
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that tubular taenidia are a peculiarity of the higher Diptera rather 
than a developmental stage for taenidia in all groups. The strongest 
evidence is the fact that in other forms (e.g., cockroach) the basic 
endocuticular membrane is continuous beneath the taenidia. More 
open to possible error, but nonetheless evidence, is the fact that we 
failed to find a tubular stage for solid taenidia. Molecular orientations 
the tracheae of Diptera remain to be determined but it would seem 
at least the details of taenidial origin will differ in this case even 


rr 


that 


though similar stress forces may readily be conceived as producing 


both types 

An hypothesis of stress origin of taenidia encounters an incongruity 
in those species with simple or branched microtrichiae— which cannot 
be formed by stress forces—unless, as we think, these microtrichiae 
are formed around protoplasmic filaments. 

Air-sac walls may show either rudimentary taenidia (flies) or no 
trace of taenidia (honey bee). Any hypothesis of taenidial origin 
could rationalize this, but it is particularly easy to postulate reduced 
ind less oriented stresses in air-sac walls. The forces for formation of 
taenidia must also be poorly or only locally developed in Scutigerella 
since organized taenidia pass into regions with a relatively unorganized 
reticulum 

Taenidial rings as well as taenidial helices were found in almost all 

Accordingly, we believe that ring-forms are 
quite general in occurrence, especially in tubes of small diameter. 
Tracheoles may have either rings or helices, and their taenidia may 
with those of the tracheae to which they are attached. The 


the species examined 


contrast 


1 


EXPLANATION OF PLATE III 
racheae from general body tissues except when specific 
43, 44 and 45 at 5000 &X; figures 49 and 50 at 18000 x; 


med ‘igures 
10000 

Photinus pyralis, adult, trachea with uniform intertaenidial mem- 

Fig. 44. Photinus pyralis, adult, trachea with minute lumps in 

nbrane (No. 455a Fig. 45. Photinus pyralis, adult, trachea 

ntertaenidial membrane (No. 445b). Fig. 46. Calandra oryzae, 

Fig. 47. Rhodnius prolixus, adult (No. 445d Fig. 48. Tene- 

No. 25la Fig 49. Macrodac tylus subs pinosus, adult, torn 

showing papillae in silhouette (Anderson No. 728c). Fig. 50. 

bspinosus, adult, another area of same preparation where ring-like 

se lumps are really hollow papillae. Fig. 51. Lestes sp., 

g. 52. Melanoplus differentialis, adult, prepared from partly 

No. 56la Fig. 53. Reticulotermes flavipes, adult worker 

54. Eomanacanthus stramineus, adult (No. 397b). Fig. 55. 

mmineus, adult (No. 397d Fig. 56. Malacosoma americana, 
377d Pig. 57. Macrostelus divisus, adult (No. 236c 

No. 248a Fig. 59. Armadillidium vulgare, adult, 

from abdominal pleopod No. 733e Fig. 60. 

large trachea from head (No. 303d). Fig. 61. 

one side of so-called trachea showing a relatively 

f pillars and cross-bars that project into lumen of 

Theridion tepidariorum, adult, a more typical 

chea with its elaborate set of pillars and cross 
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obvious postulate is that helices are developed whenever an elongational 
stress is added to the radial stresses we have postulated cause the 
observed molecular (or micellar) orientations. This would rationalize 
the fact that tracheoles of some species show only rings while those of 
others show only helices (see plates), and, coupled with Keister’s (1948) 
demonstration of the correctness of the view that tracheoles may arise 
independently of tracheae, would also rationalize finding only helices in 
the hundreds of Photinus tracheoles examined while some rings occur 
in the small tracheae to which the tracheoles are attached. 

On any hypothesis of taenidial origin one would expect to find some 
taenidial fusion or branching. In a few cases extensive fusion is seen 
at some points alone a trachea (fig. 41); at points where trachea branch 
the taenidia may form either simple (fig. 15) or complex configurations 
(fig. 57); with less well oriented forces (e.g., air-sacs, Richards and 
Korda, 1948) even more fusion is seen; in the unique case of Scutigerella 
(figs. 17-19) it is only sometimes that the presumed stress is sufficiently 
oriented to produce a taenidia-like structure. More branching or 
fusing 1s found than one would expect from the literature, but whatever 
hypothesis one favors it seems to us surprising that taenidia are as 
constant as they are 


STRUCTURE OF THE INTERTAENIDIAL MEMBRANE 
The tracheal membrane is a continuous tubular sheet or, at least in 
larger tracheae, set of sheets which is only apparently subdivided into 


INTERTAENIDIAL 


MEMBRANE 
_EPICUTICLE 
SE NDOCUTICLE 


Text Figure 1. Diagrammatic sketch of a longitudinal section of a tracheal 
intima (based on cockroach). Illustrates continuity of tubular membrane with 
taenidia superimposed, location of swellings in intertaenidial membrane in the 
endocuticle, and continuous epicutile which follows the contours of the surface. 
short sections by taenidia. By gentle manipulation of alkali-treated 
tracheae the taenidia can be removed; they uncoil from inside, giving 
the appearance of withdrawing a spring from a sleeve. Also the pattern 
of chitin micelles in the tube wall is continuous across the taenidia 
(Richards and Korda, 1948). These two points demonstrate that the 
basic tracheal membrane is a continuous sheet although intimately 
associated with the taenidia (text figure 1). The higher Diptera with 
their tubular taenidia will presumably be an exception to this but must 
await further study. In electron microscope pictures the taenidia are 
usually opaque due to their thickness; accordingly only the structure 
between taenidia is usually seen clearly. In this section we will con- 
sider only the structures seen in this intertaenidial area even though 
the same membrane usually continues under the taenidia. 

The intertaenidial membrane is a continuous sheet which is not per- 
forated by gross canals such as gland ducts or pore canals. It may 


possess a molecular sieve structure but, at least in dried membranes 
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this is beyond the resolution of our pictures. Other data (e. g., Richards 
and Weygandt, 1945) suggest that the permeability of tracheal mem- 
branes is of the same order of that given by dialysis membranes which 
likewise show no pores in electron microscopy. 
The patterns shown by intertaenidial membranes can be grouped 
into three general types: 
(A) Membrane uniform within limits of resolution. 
(B) Membrane with linear thickenings, forming 
(1) reticulum of thickenings, 
(2) more or less oriented thickenings, 
(a) parallel to taenidia, 
(b) perpendicular to taenidia. 
(C) Membrane with small speckles due to 
(1) local thickenings in the endocuticle, 
2) evaginations presumably over minute papillae. 


Intermediates between these types are common, and all three types 
are sometimes found in different tracheae of a single individual (e. g., 
Photinus, figs. 43-45) although in most cases there is reasonable con- 
stancy. The patterns may also vary from larva to pupa to adult 
(e. g., Culex, see Richards and Anderson, 1942a). The patterns are 
independent of chitin since both reticulate and lump types are found 
with and without chitin.‘ If desired one could add another class for 
those species which have microtrichia.® Taking these up in order: 

Intertaenidial membranes uniform within the limits of resolution 
are found in the tracheoles of all species examined, in the small tracheae 
(2-5 uw diameter) of most but not all species, and in the large tracheae 
of only a few species (Table II). Commonly but not always the mem- 
brane between lumps and thickenings is similarly uniform. A series 
of examples can be found ranging from strong to faint to vague to no 
discernible reticulum. This might be interpreted as meaning only that 
the seemingly uniform membranes have a finer reticulum beyond 
detection in our pictures (especially since we are uncertain how much 
thickening is required to produce a density differentiation visible on 
the plates). But this is by no means necessarily true. The thinnest 
tracheal membranes are considerably less than 100 A (=0.01 yw) thick 
and may well be of the magnitude of 50 A thick. Our best pictures 
have resolutions of this magnitude. This is the range of sizes of the 
lengths of smaller protein molecules. While the long axes of the 
molecules lie parallel to the surface of the membrane® there would still 
only be space for a few molecular thicknesses. This thickness is the same 
magnitude as the shortest dimension of chitin micelles found in large 
tracheae of cockroaches [Richards and Korda, 1948). Cuticular pro- 
teins analyzed by Fraenkel and Rudall (1947) have lattice unit spacings 


‘See footnote 2, page 56. 

5’Marcu (1931) has presented the most complete series of types to be found ir 
previous literature. He recognized five groups: (1) simple with helical taenidia; 
(2) same but with intertaenidial thickenings parallel to taenidia (Dytiscus 
(3) with a net-work or reticulate intertaenidial membrane (Hymenoptera and 
Coleoptera); (4) with thickenings perpendicular to taenidia (Buprestidae); and 
(5) species with hairs (microtrichia 

6This is actually known only for larger tracheae but may be presumed to b 
true for smaller tracheae and tracheoles al 


so 
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(determined from x-ray diffraction patterns) similar to those of chitin. 
Resolution in our best pictures is to within five to ten times these 
lattice unit dimensions which do not represent molecular sizes but only 
minimal molecular unit spacings. Accordingly, although our data do 
not prove it, uniform tracheal walls of the thickness of 100 A and less 
may well represent uniform monolayers of the wall units. Larger 
tracheae with thicker walls are known to consist of more than one layer 
but the nature of these separable layers and their relation to tracheae 
with thinner walls remains to be clarified. 

Tracheal walls with reticulate thickenings are especially general in 
the Diptera but occur in a scattering of other species (Table II) 
Reticulate thickenings are also present in the walls of air-sacs we 
examined but it happens that those species from which we took air-sac 
walls were all ones whose tracheal walls are also reticulate. The 
reticulate thickenings commonly show no preferred orientations (figs. 
15, 56) but in some cases (Musca, Phormia, etc.) the thickenings are 
definitely oriented perpendicular to the taenidia (figs. 39-42). If the 
uniform type of membrane is viewed as representing a uniform mono- 
layer, then a reticulate membrane with uniform areas between the 
thickenings is most re: adily visualized as arising from the squeezing out 
of excess units from such a monolayer, the pressure presumably arising 
from irregularities in contraction of the membrane during hardening.’ 
Carrying the reasoning one step further, the excess units squeezed out 
could be visualized as forming a reticulum from satisfying some of the 
same cohesive forces that bind the units of the uniform membrane 
together; if units are squeezed out more or less randomly an unoriented 
reticulum would result, 1f the units are squeezed out of a highly oriented 
film or are placed under stress after being squeezed out they might 
readily become oriented ridges perpendicular to the taenidia. This 
series of speculations leaves out of consideration the fact that a series of 
reticulations is found ranging from strong (fig. 36) to weak (fig. 57) 
unless one wants to assume that units —— out may tend to 
aggregate with previously expelled units or may be different sizes in 
different species 

Two of the examples of reticulate membranes require special men- 

In Sicara, and less distinctly in a few other species, there is a 
relatively weak ae ‘ning half-way between and parallel to the taemidia 
(fig. 34). [Marcu (1931) has recorded thickenings paralleling taenidia 
in Dytiscus.| The origin of these is not clear. In the symphylan, 
Sculigerella, the thickenings may form only a heavy reticulum or may 
be oriented in some areas into somewhat imperfect taenidia, as dis- 

in the preceding section (figs. 17-19). 

The most widespread type of intertaenidial membrane is one with 
localized swellings or pimples (figs. 37, 47-55). In some species th lese 

e considerat ly elevi el and project into the lumen of the tracheal 
tube (fig. 49 Specimens of large tracheae of the cockroach in which 
the epicuticle has been manually torn or the epicuticle isolated show 


becon 
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that these lumps are thickenings located in the endocuticle and pushing 
out the covering epicuticle as taenidia also do (e. g., cockroach tracheae, 
see Richards and Korda, 1948). Presumably the same will be true for 
smaller tracheae which have these swellings. These lumps are usually 
roughly circular (fig. 48) but may be irregular (fig. 52). They may be 
entirely separated from one another (fig. 50), joined into ridges bracing 
the taenidia (cockroach, Richards and Korda, 1948), or combined with 
a set of reticular thickenings (honey bee, Richards and Anderson, 
1942a). In a few species larger ones appear as pimples or short hollow 
projections which presumably represent molding around some micro- 
cytoplasmic projection; the clearest case of this is shown by the beetle 
Macrodactylus (fig. 50). The swellings may sometimes occur on 
taenidia (fig. 53). In the lice there is an unique situation; a row of 
lumps parallels each side of each taenidium (fig. 54-55). 

The origin of these clearly defined swellings in intertaenidial mem- 
branes is not clear. All that we know is that in cockroach tracheae 
they are located in the endocuticle (text fig. 1) and disappear following 
treatments leading towards chitin purification (Richards and Korda, 
1948), that in most species they are true swellings, (figs. 48. 53) but in 
some species they are papillae (fig. 50),’ that their development is inde- 
pendent of the presence of chitin,? and that they appear fully formed in 
the intima of freshly molted cockroaches as well as in fully sclerotized 
dark specimens. One could suggest that they overlie equally small 
or smaller centers of production of the cuticular material but this would 
be virtually impossible to prove. 

Three genera with microtrichia on the tracheal intima were exam- 
ined: Culex, Photinus (fig. 43) and Calandra (fig. 46). These showed no 
differences from the ordinary types other than the presence of these 
usually simple filamentous processes. After treatment with hot alkali 
solutions the tracheae of Calandra retain their structure, including the 
reticulum in the intertaenidial membrane, but the bases of the micro- 
trichia become hollow. This suggests that these, like the microtrichia 
of centipedes (Richards and Korda, 1947), may contain protoplasmic 
cores. Dujardin (1849), Marcu (1929, 1931), Keilin (1944) and others 
have recorded branched as well as simple hairs in other species of 
insects. In no case have we found any setae or other forms of sensillae 
in the tracheal walls; all the ‘‘hairs” and ‘‘spines”’ are simple cuticular 
projections, that is, microtrichia. 


STRUCTURE OF AIR-SAC WALLS 


Air-sacs have been examined in only the honey bee and three species 
of flies. Numerous illustrations of honey bee air-sacs have been given 
in previous papers (Richards and Anderson, 1942a; Richards and 
Korda, 1948). Honey bee air-sac walls are multilayered with irregular 
reticulate thickenings, most of which are true thickenings of the mem- 
brane but some (especially the larger ones) are folds or are augmented 
by folding. The fly air-sacs have a structure more suggestive of modi- 
fied tracheae; parallel thickenings, seemingly representing rudimentary 
taenidia, separate strongly reticulate areas (fig. 42) 
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STRUCTURE OF TRACHEOLES 


In all the species examined the tracheoles have been found to con- 
tain taenidia* Specimens of Peripatus were not available but Dakin 
(1920) has already recorded that taenidia can be seen in fresh material. 
The only partial exception we have found to this generality is the 
symphylan, Scutigerella; in this case most of the tubes show unoriented 
reticulate thickenings while some of the smaller ones show the thicken- 
ings organized like taenidia (figs. 17-19). No tracheal tubes (or air- 
acs) have been found without thickenings in the walls. With the 
representative range of forms studied it seems reasonable to conclude 
that all tracheoles possess supporting thickenings which, with the 
partial exception noted for Scutigerella, are organized into taenidia. 
As pointed out previously (Richards and Anderson, 1942b) it is no 
longer possible to say tracheoles are characterized by the absence of 
taenidia. The taenidia are simply beyond the limits of resolution of 
a light microscope. No definition based on the diameter of the tubes or 
on the structure of the intima seems possible. A survey of the literature 
suggests that no rigid definition will be possible on other grounds. In 
specific cases, perhaps most cases, tracheoles could be defined as those 
minute terminal tubes which are formed within tracheal cells (e. g., 
Sciara, see Keister, 1948) but exceptions are known. And the fact that 
intracellular versus extracellular origin is no fundamental distinction 
was pointed out as long ago as 1889 by Schaffer and has been 
re-emphasized by Keister’s report of both tracheae and tracheoles 


developing intracellularly in Sciara larvae. Previously we suggested 


lat since no clear distinction could be made the term tracheole be 

dropped. However, it is convenient to have a name for the terminal 

ramifications of the tracheal system, and we propose that the term 

tracheole be used simply to designate the minute terminal branches of 
the tracheal svsten 

For the purpose of the present paper we have called any tube less 

micron in diameter a tracheole. This is arbitrary but we 

) make some such distinction since our preparations show us 

tracheal intima. In a few species no tubes this small were 

und but these were ones where a single preparation was examined, 

no blind ends were found we feel that in these few cases we 

not obtained the smallest tubes (see Table II). The tubes 

hicl m unquestionably tracheoles (blind endings located) occupy a 

narrow range of diameters: 0.2 to 0.5 uw. A number of those in which 

a ent is given as 0.3 4 are clearly flattened; correcting for 

ild have a true diameter of approximately 0.2 u 

ng 0.5 uw (e. g., Melanoplus) would have a diam- 

As pointed out in the section on methods, 

to be interpreted as more than the correct 

the measurements as indicating 


‘PeENntinega 
acceplung 


nd no side branches were 
ne authors say such 


tree’’ of terrestrial 


} 
oOlutions may 
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order of magnitude, we have to conclude that a tube with a diameter 
of approximately 0.2 uw is the lower limit of tracheal size and that this 
limit is attained in a large percentage of species. It is interesting to 
speculate as to why this is the lower limit. An obvious suggestion is 
that it represents the limit of curvature of the molecules composing the 
intima. Keister (1948) and some older authors have recorded that 
tracheole walls are formed around cytoplasmic canals. Accepting 
these reports, molecular forces within the wall itself might still place a 
lower limit on the possible tube diameter. However, if the diameter of 
the smallest tubes was controlled by molecular forces one would expect 
that the taenidia would be important and that tracheoles with helical 
taenidia would be significantly smaller than those with circular taenidia. 
This is not the case. The question seems insoluble but we feel inclined 
to place the probable control in the size of the cytoplasmic canal rather 
than in the molecules of the tracheole wall. 

Allowing for variations in collapsing of the tubes, the tracheoles are 
usually of constant diameter for long distances (but note fig. 33). Then 
they terminate abruptly with a blunt or rounded tip. Anastamosis of 
tracheae into complex networks is common and well-known, but 
anastamosis of tracheoles is still debated (see Remy, 1925; Wigglesworth, 
1931; Buck, 1948). Unfortunately, the nature of electron microscope 
preparations is not favorable for locating anastamosis unless there were 
complex multiple fusions or something characteristic about the point of 
fusion. Hundreds (more likely thousands) of free blind ends have 
been found on our preparations, but no preparation has been seen of a 
tracheole leaving a trachea and looping back to join it again. If such 
were common we would expect to have located some in the many prep- 
arations studied but not necessarily if they are rare or found only in 
special tissues, as is usually stated now. We have studied intensively 
one tissue where an anastamosing network of tracheoles has been 
reported, namely, the light organ of Photinus (fig. 27). We examined 
numerous preparations and observed literally hundreds of blind end- 
ings, many of which could be followed completely from their origin, but 
we found no evidence of anastamosis. With dense clusters of such 
tubes of dimensions at the limit of resolution of a light microscope one 
can readily imagine workers using a light microscope obtaining an 
illusion of anastamoses.!” Numerous blind endings have also been 


0Dr. Buck saw some of our pictures of Photinus, and added a note on them in 
his review (1948). His facile criticisms of electron microscopy are not well 
founded, but more important is the fact that he questions whether the tracheoles 
of which we obtained pictures are the ones with which he deals. The question 
is not readily answered because neither his microphotographs nor our electron 
micrographs cover the complete picture: the microphotographs (while most 
excellent microphotographs) have the limited resolution of a light microscope, 
and the electron micrographs while having better resolution show only a tangled 
mass of isolated tracheae and tracheoles removed from their normal cellular 
surroundings. Light microphotographs give the impression that the tracheole: 
do anastamose in the light organ, but we must always hold the reservation that 
one cannot be really sure of what is actually seen when working at the extreme 
lower end of resolution of any microscope. Electron micrographs of tracheae 
and tracheoles from isolated light organs show large numbers of tracheoles which 
end blindly, and that these tracheoles appear to arise in sets of two, three or four 
Certainly there must be something abundant in the light organ which correspond 
to the structures in our pictures. Buck records that the tracheoles always arise 
in sets of two, and his figures show a branched trachea with two tracheoles arising 
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found in gilt filaments of Lestes, Corydalus and Hesperophylax. Consid- 
ering the difficulties of flow other than diffusion through tubes a small 
fraction of a micron in diameter, we fail to see any material advantage 
that would be conferred by a tracheolar network. However, all we 
can report is our failure to find such a network. 

It might not be superfluous to remark that nothing resembling 
any form of valve structure has been seen in any of the thousands of 
tracheae and tracheoles observed, despite the fact that we were watching 
for evidence of such especially at points of bifurcation of tracheae and 
origin of tracheoles. 

The taenidia of tracheoles may be all rings (fig. 8), or rings and 
helices (figs. 3, 10), or only helices (fig. 27). In the two species of 
ticks examined the rings tend to occur in pairs (fig. 28). While only 
small number of tracheoles were seen for most of the species it seems 
that the condition is characteristic for a particular species. Whatever 
the nature of the origin of taenidia, it is reasonable to expect that 
ring forms should be more common in small tubes, as indeed they are. 
There is no necessary re ~eea between the taenidia of tracheae and 
attached tracheoles. In Table II, tabulation of rings and helices are 
for both tracheae and tracheoles combined. For tracheoles alone 
(among species where reasonably large numbers were examined) only 
ring forms were found in Taeniothrips, Rhodnius, Musca and Phormia, 
while only helical forms were found in Diapharomera, Pteronarcys, 
Lestes, Photinus, Tipula, Drosophila and Xenopsylla. 

With tubes both above and below one micron diameter (actual 
range 0.8 to 2.34) it is possible to find abrupt changes in taenidia with 
or without change in tube diameter (figs. 2, 24, 25, 32). With a light 
microscope, some of these could give the appearance of abrupt cessation 
of the taenidia. Such situations might originate from tracheoles 
growing in to connect with tracheae of the same diameter, from an 
extension of a trachea between moults (the part formed around a 
pre-existing trachea differing from the entirely new portion), perhaps 
from a partial shedding of the intima (Keister, 1948), or simply from an 
abrupt change in the forces responsible for the formation of taenidia. 
Locating such spots is lucky chance. Having found them in seven 
species in six different orders, we suspect that they are of general 
occurrence (located in Lepisma, fig. 2; Blatta, fig. 25: Diapheromera; 
Photinus; A pis, fig. 32; Aedes, fig. 24; and Phormia). 

Buck (1948) described a ‘‘possible ultratracheolar network” as an 
cc questionable interpretation of certain metal precipitation 
patterns in cells of the light organs of fireflies. We did not recognize 

ything in our preparations that could be referred to the network 
Bucl k describes and figures 

As mentioned above, no resolvable detail has been seen in the 
intertaenidial membrane of tracheoles. The membrane is extremely 
thin (<100 A when dry) and uniform within the limits of resolution. 


to the end of each twig. One could argue, then, that sets of two in our electron 
micrographs represent one set, sets of four represent two sets of two, and sets 
of three represent a double set from which one has been torn or otherwise dis- 
placed. However, our electron micrographs are not conclusive on this point, 
and we must leave the question open. We find it difficult to believe we are not 
dealing with the same tracheoles Buck and other authors have described from 
ht microscopy but \ annot prove it from our present set of pictures 
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TABLE II 


TABULAR PRESENTATION OF DATA OBTAINED 


Diameter| Blind | i | Helix- 
of | ends of | ik | like Intertaenidial 
Arthropod smallest | trache- | taenidia | taenidia membrane of larger 
tube oles | seen | seen tracheae 
seen found | 
(microns) 


Highly reticulate with 
rods and elevated 
cross-bars, no taenidia 

Similar to above; see 
figures 

Reticulate heavy thick- 
enings, without ele- 
vated rods and cross 

| | bars, no taenidia 

Dermacentor ae ee yes Relatively thick, details 
unclear 

Taenidia not sharply de 
marcated, thick rings 

commonly double 

Phalangid eee | | yes Linear thickenings nor- 

| mal to taenidia 

Pseudoscorpion Se Relatively thick 

Armadillidium . .\ several u | Reticulate, no taenidia, 

lobate rather than 
tubular 

Scolo pendra. | y Relatively thick, 

i | tails unclear 
Lithobius | ye Relatively thick, some 

what irregular but no 

definite pattern 

Fontaria |} yes res Granulate with minut¢ 

lumps 

Scutigerella | yes yes Reticulations and incom 

| plete taenidia; se 
| figures 

Lepisma Vague reticulum 

Melanoplus | Irregular lumps with 


Theridion several x | 


Tetragnatha 


Neoscona 


Argas 0.5 


de 


faint connecting ret 
| lum 
Ceutho philus 3-4 Lumps (=cockroach 
Periplaneta Sere Lumps, seldom con 
nected except 
nidia, figs in 
| papers 
Blatta é ye | > Lumps, tracheae | 
than 2u diameter ha 
uniform membrat 
without lumps 
Diapheromera Lumps (= cockroach 
Pteronarcys Mostly lumps but sor 
areas reticulate an 
with heavy br 
Reticulotermes ye Lumps (=cockroact 


Eomenacanthus. yes yes Row of lumps along each 
side ot taer idiz » Sec 


aces 


figure 
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TABLE II Continued 


Helix 
end k like Intertaenid 


Arthropod smallest | trache aenidia | taenidia membrane of |: 


Poly plax 


He vagenta 
Lestes 
Taentothrips 


Onco peltus 
Rhodinu 
Vacrostelus 


Vac ro iphnum 


Corydalu 
Myrmelionid 
Chrysopa 


Bittacus 


Hes perophylaa 


Galleria 


Valacosoma 
Carabid 


» 
Photi nus 


Buprestid 
Tenebr lé 
Vacrodactylus 


ole 


found 


tracheae 


Similar to preceding but 
crenulated edge of 
taenidia less sharp 

Faint thickenings nor 
mal to taenidia 

Lumps (smaller than in 
cockroach 

Faint thickenings nor 
mal to taenidia 

Lumps (=cockroach 

Lumps (=cockroach 

Lumps (= cockroach 

Faint reticulum, much 
taenidial branching 

Reticulated 

Lumps (=cockroact 

Lumps (= cockroach 

Lumps plus faint reticu- 
lum 


Reticulated, some with 
lumps also 
Reticulated (=bee 
Lumps (=cockroach 
Some with lumps, some 
with reticulum, some 
intermediate, also 
spines and braces from 
taenidia 
Lumpy reticulum 
Lumps (=cockroach 
Lumps which are di 
tinctly pimples 
Reticulate plus some 
lumps 
Reticulated, spines from 
taenidia 
Lumps, similar to ant 
Mostly lumps but some 
fusion into ridges nor 
mal to taenidia 
Reticulated, with or 
without lumps, air sac 
reticulated, see earlier 
papers for figures 
Uniform or faint reticu 
lum in larva, faint 
reticulum in adult 
Too thick to be cleat 
but not uniform 
iTV; homogene ous, 
pupa and adult reticu 
ate, minute spines or 
1ain longitudinal 
trunk taenidia 
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TABLE l1I—(Continued) 


Diameter} Blind Ring- Helix 

of ends of like like Intertaenidial 

| smallest | trache- | taenidia | taenidia membrane of larger 
tube oles seen seen tracheae 
seen | found 

|(microns 


Arthropod 


0.3 yes . Faint lumps and reticu 
lum in larva, reticulum 
in pupa, lines normal 
to taenidia in adult 

Drosophila 2 re ye ye Reticulate with ten 
dency for lines to be 
normal to taenidia 
Vusea , ve Linear thickenings nor 
mal to taenidia; tae 
nidia appear to be 
hollow tubes; air sacs 
appear to have rudi 
mentary taenidia; se¢ 
figures 
Phormia d ye | ye yes Similar to preceding 
Yenopsylla, ye S Lumps (= cockroach 


SUMMARY 

1. Tracheae and tracheoles of species representing most of the major 
groups of tracheate arthropods have been examined with an electron 
microscope. In all cases these tubes were found to contain supporting 
thickenings. With the exception of the lobate ‘‘air trees” of terrestrial 
isopods, the so-called tracheae of spiders, some (but not all) of the tubes 
in the symphylan, and some insectan air-sacs, the thickenings are 
organized into taenidial bands. 

2. Taenidial rings as well as helices were found in most of the species, 
especially in smaller tubes. Tracheoles commonly show exclusively 
one or the other as a specific characteristic. Fusion and branching of 
taenidia is common. Taenidia are almost always solid thickenings but 
in some higher Diptera they are tubular. 

3. Tracheal membranes between taenidia may be uniform, with 
reticulate thickenings which may or may not show preferred orienta- 
tions, or with local swellings. The type with minute lumps is most 
common; these are usually swellings in the endocuticle but in some 
cases are thin-walled cuticle presumably over correspondingly minute 
papillae. These types are independent of the presence or absence of 
chitin, and show no constant correlation to taxonomic relationships. 

4. Microtrichia are present in relatively few cases; when present 
most of them arise from taenidia True setae and sensillae are absent. 
Gland ducts, pore canals or other gross holes were never found. 

5. Nothing resembling a valve structure has been seen in the 
intima of any species. 

6. Tracheoles contain taenidia, and cannot be identified on a basis 
of size or of structure of the intima. It is proposed that the tern 
tracheole be used simply to designate the terminal branchings of the 
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tracheal system (irrespective of whether or not found in ‘‘tracheal end 
cells’) without any connotation of a fundamental distinction between 
tracheae and tracheoles. 

7. Tracheoles are of fairly constant size throughout the Arthropoda. 
The lower limit seems to be a tube with a diameter (when dried) of 
0.2 uw, and most of those seen lie in the range of 0.2 to 0.5 uw. Blind, 
blunt, or rounded endings are common. No anastamoses of tracheoles 
were located. 

8. The origin of tracheal membranes and of taenidia is considered. 
While the discussion is necessarily speculative, it is thought that avail- 
able data are consistent with an hypothesis that a combination of 
monolayer phenomena and radial stress forces could bring about this 
type of tubular structure. Taenidia may be developed as either rings 
or helices, depending presumably on whether or not a longitudinal 
stress component is added to the postulated radial stress. 
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THE LIFE OF WILLIAM T. DAVIS, by Maset Aspporr. Cornell University 
Press, Ithaca, N. Y. xv+321 pp., 26 illustrations. End paper map of 
Staten Island. 1949. Price $3.50. 

When the writer of this review visited New York in the spring of 1922, being a 
coleopterist, he called on Mr. C. W. Leng at the Staten Island Institute of Arts 
and Sciences. In the course of the morning Mr. William T. Davis dropped in 
and shortly we were making our way to 146 Stuyvesent Place where on the top 
floor of his residence we inspected Mr. Davis’ own collections, especially the 
cicadas. That was virtually my only contact with Mr. Davis. It was sufficient, 
however, so that a month or so ago, when the announcement of The Life of William 
T. Davis came to my desk, I knew at once the book was a must, and when the 
book arrived, I read it from cover to cover. 

William T. Davis was born on Staten Island in 1862, descended on his mother’s 
side from an old and prosperous Staten Island family. His parents were divorced 
when he was a boy, and he lived with his mother, grandmother, sister, and two 
maiden aunts! He early became absorbed in field natural history, and between 
the ages of 17 and 73 he kept intermittent ‘‘Natural History Notes''—seven bulky 
volumes of long pages written in longhand on both sides of the paper. Between 
1883 and 1944 Mr. Davis published nearly 400 papers and reviews and over 150 
notes, mostly on natural history topics. From 1883 to 1909 he worked in the 
office of the New York Produce Exchange Gratuity Fund in Manhattan. For 
fleeting months at the turn of the century it seemed that Davis’ passion for nature 
might share itself with a wife, but Mrs. Davis died thirteen months after their 
marriage, and the beloved naturalist of Staten Island was left undisturbed with his 
natural history for another 43 years! 

Even if it were possible, it would be superfluous to retell here the joys and 
sorrows, the laughter in spite of tears, of the 83 years that Mabel Abbott relates 
so sympathetically and so well. We see ‘‘Willie’’ Davis as a boy prowling the 
fields of Staten Island. We see him as a young man assisting in founding the 
Natural Science Association of Staten Island (later the Staten Island Institute of 
Arts and Sciences). We see him after his ‘‘retirement’’ in 1909 going further 
afield—to Florida, Virginia, and elsewhere—but always returning to the Staten 
Island he so loved. We see him becoming a world authority on cicadas and we 
experience the anticipation with which he traced the generations of Brood Two 
of the seventeen-year cicada on Staten Island: 1894—1911—1928. We see William 
T. Davis growing old in body—but never in spirit. We see him bed-ridden during 
his last six months—worrying about his finances even though about to leave 
the Staten Island Institute nearly $200,000—dying January 22, 1945, within three 
months of the appearance of Brood Two! 

But I keep you too long from the delight of the book itself! 

MELVILLE H. Hatcu 





APPARATUS FOR THE STUDY OF POPULATION 
MODELS OF DROSOPHILA AND 
OTHER INSECTS'! 
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Pullman, Washington 


The present paper describes apparatus which may be found useful 
whenever it is desired to maintain continuous populations of certain 
inds of insects over long periods of time. Specifically, the present 
apparatus is designed for the maintenance and handling of Drosophila 
populations, but it may, with or without modification, be used for a 
large variety of different forms. As is now well known, the principal 


Population box. 


ge of maintaining what is called a continuous population, is that 
the serious sampling error which results from transferring 


populations from one container to another. 
Two types of apparatus have been described for the maintenance of 
continuous populations of Drosophila (a third type is mentioned, but 


ng supported by grants from the Sigma Xi Research Fund 
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not described, by Wright and Dobzhansky (1946) ). The first of 
these, introduced by L’Héritier and Teissier (1933) and used sub- 
sequently in a modified form by Wright and Dobzhansky, is a box 
containing many small units of culture medium. Exhausted units 
are replaced by fresh ones at regular intervals, thus avoiding, or at 
least greatly reducing the sampling error introduced by changing 
whole populations from bottle to bottle. It is this replacement feature 
which makes possible the maintenance of a continuous population with 
minimum sampling error when a population box is used. 

The second type of apparatus, devised and used by Reed and Reed 
(1948), is somewhat different from the first. Two bottles containing 
culture slants are coupled by a piece of rubber tubing. Since at regular 
intervals the older of the two bottles is replaced by a new one, the 
population alternates in using the two masses of medium. This alterna- 


Fic. 2. Accessory apparatus: aspirator, door for use with aspirator, 
pipette, and forceps. 


tion corresponds to the replacement feature of the population box 
The authors point out that by using this apparatus it is possible to 
simulate a seasonal cycle with respect to food supply and population 
size, and that counts made while the population is at minimum are 
important for the detection of chance variations of gene frequency. 

The box shown in fig. 1 is a further modification of the original 
population box, or cage. With the original type the culture dishes were 
introduced through holes in the bottom of the box and supported in 
position by corks, to which they were held by wire loops. With the 
type of box described in the present paper, culture dishes (Stenders, 
1’ x 2’’) are exchanged through side windows by means of a long forceps; 
extra food and water, if desirable, are similarly introduced by means of a 
long pipette. Larval samples can be taken simply by removing one or 
several of the culture dishes, while adult samples can be obtained by 
using an aspirator. Escape of flies during these operations is almost 


+ 


nil and can be prevented altogether by directing a fanned-out air jet 
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against the window being used. The glass top can easily be replaced by 
a clean one while the experiment is in progress. Screen-covered vents 
in the ends of the box provide ventilation. 

The size of population boxes may, of course, be altered to fit the 
needs of different experiments. The inside dimensions of the box 
shown in fig. 1 are 16 x 12 x 5 inches; since the outside dimensions 
of the box described by Wright and Dobzhansky (1946) are 17 x 12 x 5.5 
inches, both types are of approximately the same volume. Depending 
on the purpose of the experiment, it may at times be desirable to alter 
the ratio between space and amount of food available to a population. 
While this can be done with the unmodified box, it can be done more 
easily with a box of the present type. Partitioning, reduction of size 
of culture unit and reduction of number of units are possible with both 
types, but increase in number of units is more feasible with the present 
type. Thus by using a large number of small cultures it is possible to 
reduce the s sampling error due to replacement still further, should it be 
considered desirable or necessary to do so. 

The present modifications of the population box and accessory 
apparatus have been made primarily to increase convenience of operation 
and secondarily to make the box more adaptable to different kinds of 
experiments. As to choice between using a population bottle or a 
population box, it may be pointed out that while either can be modified 
to handle a larger or smaller population, it seems probable that the 
box may be more satisfactory for the former, the bottle for the latter. 
If this is correct, the bottle may be more instructive for the study of 
the drift effect while the box, in which drift can be minimized, may be 
more suitable for the study of selection alone. 
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ON INDIAN INSECT TYPES. I. EXTERNAL AND INTERNAL ANATOMY 
OF THE BUFFALO-LOUSE, HAEMATOPINUS TUBERCULATUS 
BU RME ISTER, by M. A. H. Qapri. Aligarh Muslim University Pub- 
ications (Zoological Series). 21 pages, 9 plates. October, 1948. Price, Rs. 3. 
ve ording to the preface, this work is the first in a series of seven morpho- 
ogical studies dealing with common Indian insects of economic importance. The 

editor of the series is Professor M. B. Mirza of Aligarh Muslim University. 
Dr. Qadri's study deals more with internal than with external anatomy, the 
latter, except for a consideration of the mouth parts, being given but little more 
two pages in the text. The thorough study of the mouth parts has resulted 
nt new concepts, particularly in relation to the feeding process. 
tudy is made of the internal digestive organs and of the musculature. 

treated more briefly. 
pear to be adequate and functional, and they are printed 
paper. The paper of the text is of good quality, though 
vork is well-written, in a clear style.—M. T. J. 





A REVIEW OF THE SPECIES OF CULEX OF THE 
SUBGENUS MELANOCONION 
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AND 
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INTRODUCTION 

Few, if any, groups of mosquitoes present greater taxonomic con- 
fusion and difficulty than does the subgenus Melanoconion. At the 
present time, the species can be recognized with certainty only by the 
structures of the male terminalia. The females of most species can not 
be separated from one another; they are usually small and dark-colored, 
only a few having a distinctive golden-scaled scutum or white-ringed 
tarsi. The larvae of many species are readily recognizable, but for 
the most part they are insufficiently known to permit positive 
identification. 

The confusion that exists in this group is attributable in part to the 
difficulty with which the characteristic structures of the terminalia can 
be made out in the very poor whole mounts of the type specimens made 
by the earlier workers; in part by the lack of appreciation among present 
day as well as by the older taxonomists of the necessity for properly 
mounted terminalia; and in part by the reliance on the inadequate 
literature by workers without access to the type material for the 
identification of their specimens. Many culicidologists have fallen, and 
no doubt others will fall into the error of describing as new, specimens 
which do not conform to Dyar’s (1928) misleading descriptions, keys 
and figures. It is essential for proper description that the details of the 
form and position of the appendages of the lobes of the sidepiece be 
described and figured accurately. One common error seen in the earlier 
literature is the failure to note the presence of a distinct leaf among the 
filaments of the outer division of the lobe of the sidepiece. This leaf is 
difficult to see in preparations of the terminalia which have been 
macerated and cleared too thoroughly. Light staining of the parts 
increases their visibility greatly. Another obstacle to species identifica- 
tion is an inaccurate description of the lateral aspect of the inner plate 


1The studies here reported were supported in part by a grant from the 
Rockefeller Foundation. We are indebted to Dr. Alan Stone, whose sage advice 
and unstinted assistance have greatly enhanced whatever merit this paper may 
possess. 

We are also indebted to Mr. C. F. W. Muesebeck for permission to use freely 
the material in the United States National Museum and to Dr. Marston Bates for 
laboratory facilities at Villavicencio, Colombia. 
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of the mesosome, which is one of the most useful structures for determina- 
tion. In many groups of mosquitoes, and even in some species of Culex, 
such as C. pipiens and C. quinguefasciatus, splitting the mesosome apart 
is unnecessary for, or even detrimental to, accurate identification. But 
in the species of Melanoconion, dissection and mounting of the inner 
plate of the mesosome in lateral aspect is absolutely essential to proper 
description. Vague references to the mesosome as being “cup-shaped 
furcate,’’ and the like, are valueless. Even in those species with dis- 
tinctive or bizarre specific characters the lobes of the sidepiece and the 
mesosome should be completely described in order that they may be 
properly placed in an adequate key. Prospective students of this group 
of mosquitoes are urged to consider seriously the recommendations 
nade by the junior author (1942) concerning techniques for mounting 
the male terminalia 

We cannot refrain from disparaging the use of any of the many 
nodifications of water-soluble chloral -gum arabic media (Berlese, Gater, 
de Faure, Langeron) for ‘permanent’? mounts of the male terminalia 
In our experience, particularly in the tropics, none of these various 
types of media have proved permanent. After several years the 
solvent water evaporates, even though the cover-glass has been ringed 
with a sealing agent, and the medium becomes brown and granular, or 
ontains large air-spaces, often completely obscuring the parts mounted 

For confirmation of these statements, we refer to the slide 

the male terminalia of the type of Anopheles (S.) thomasi Shannon, 

931 (syn. /ewisi Shannon, 1931) made in 1930, and the slide of the male 

terminalia of one of the type series of Culex (M.) inhibitator D. and K.., 

1906, mounted in 1936. The first slide, after 18 years (1948), is almost 

completely indecipherable, and the second slide, now (1948) shows 
large air-spaces under the coverslip, after only 12 years. 

The use of pr yvinyl alcohol, as advocated by Downs (1943), has 
not proved to be successful, as the junior author examined many 
terminalia mounted in this medium by this author, and found that in 
lides five years old the results were extremely variable, some mounts 

ng excellent, and others almost indecipherable. The need is great 

really permanent water-soluble mounting medium, which will 
avoid the necessity for dehydration, clearing, and mounting in balsam 
or its equivalent), but which to date is the only method which assures 
permanent mounts. Some of Root’s slides of male terminalia, mounted 

bal 1927, are apparently in almost as good condition after 21 

first mad 
Bonnes (1925) state: ‘As a rule we think it would be better 
o describe new species on ies ypygial characters alone unless very 
and one should al eaves ry first to get the corresponding larvae. 
xecurs however “ arvae and adults do not show differences 
1 species while t e hyp pygium is distinct.’’ Their advice 
id, but both of us t lave not hesitated to describe new species 
noconion from only a single male terminalia, for with an adequate 
irely possible to make mounts which display all the 
nalia, so that their forms and relationships can be made 
mounts of the Bonnes’ types are very poor, 
pherable, as they lacked a good technique 
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This has detracted greatly from the value of their pioneer work in South 
America. 

The purpose of this paper is to present the results of a comparative 
study of the morphology of the male terminalia of the species of Melano- 
conion, and the consequent revision of some of the synonomy in accord- 
ance with the information obtained during our study. We worked 
primarily with the type specimens of the species in the United States 
National Museum, supplemented by extensive material collected by us 
in the American tropics. Many of our illustrations were made from 
dissected specimens in our collections, which were positively identified 
by comparison with the types. No reliance was placed on published 
descriptions, so far as possible. Unfortunately, a few species of the 
subgenus are not represented in the United States National Museum 
collection, and these had to be described and placed in our key from the 
often inadequate descriptions available. 

Classification ——The Melanoconion species are small dark mosquitoes, 
of strictly neotropical and nearctic distribution. They are characterized 
as follows: male palpi longer than those of the female, and at least half 
the length of the proboscis; tenth sternites (paraprocts) of the male 
terminalia ending in a comb-like row of teeth; inner plates of the 
mesosome with curved ‘‘basal hooks,”’ but without a recurved hook 
on the plate as in Microculex. These species have been classified quite 
differently by Dyar and by Edwards. The latter (1932) rejected Dyar’s 
several subgenera, which were based mainly on the shape of the male 
clasper (style). Edwards arranged the many species in three groups on 
external characters only, but we believe that this grouping is artificial 
and erroneous, aS many entirely unrelated species are thus placed 
together, such as in Edwards’ Group A, mychonde and taeniopus: in his 
Group B, chrysonotum and commevynensis: and in his Group C, such 
widely diverse forms as aikenii and egcymon. Although Dyar’s sub- 
generic grouping is not altogether satisfactory, we think it gives a more 
nearly accurate picture of the relationships within the subgenus. Dyar 
(1928) divided the species into two subgenera, Mochlostyrax end Melano- 
conion. The first he further subdivided into ‘‘sections,’”’ such as 
Dinoporpa, Helcoporpa, Mochlostyrax, and Choeroporpa; and the 
second into sections Tinolestes, Gnophodeomyia, Melanoconion and 
Anoedioporpa. All these sections are based on the form of the male 
clasper. We have followed Dyar’s classification with one exception, 
in that we call the whole subgenus, as characterized above, Melano- 
conion (Theobald, 1903) as Edwards (1932) does, but retain Dyar’s 
sections as here listed. We have here mentioned all the species included 
in these sections with the exception of the four valid and one doubtful 
species placed by Dyar in section Anoedioporpa, and the single species 
americanus Neveu-Lemaire 1902 (=antillum-magnorum Dyar 1928), 
which Edwards (1932) transferred to subgenus Micraedes Coq. 1905 


KEY TO THE SPECIES OF THE SUBGENUS MELANOCONION 


The separations made in this kev are based primarily on the following 
structures of the terminalia: the shape of the clasper; the shape of th 
inner plate of the mesosome; the shape of the lobes of the ninth tergites; 
and the form and arrangement of the filaments and leaves on the outer 
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division of the lobe of the sidepiece. The key might have been con- 
structed in such a way that any one of these characters might have been 
given primary place, but we have followed to a large extent the original 
separation made by Dyar, based on the shape of the clasper. 

A difficulty arises in the use of this key, in couplet 12, ‘‘Outer division 
of lobe of sidepiece with a leaf,” and its opposite. Sometimes the leaf, 
although present, is difficult to see, because of its orientation. If viewed 
edge on, it may appear as a filament. In using this key, it is suggested 
that, if the specimen does not key out among the species noted as 
“with a leaf,”’ it be run through again, using the alternative, “‘without 
a leaf.” The same situation applies to the couplets dealing with the 
shape of the mesosome, which is often difficult to discern in undissected 
terminalia. If the identification cannot be made by using one method 
of separation, it is well to try another character on which separation is 
based, and thus exhaust the possibilities. It is hoped that the figures 
will assist in identifying the species, when used in connection with the 
characters given in the key 

1. Clasper simple, without special modifications (fig. 26). Section Melano- 
conton 

Clasper with the distal portion divided, expanded, or snout- shaped. . 

Cli sper thick, evenly broad to about one-fifth the distance from the tip, 

hen tapering to a point (fig. 2) ‘ 

Cla per slender, tapering rather evenly from base to tip (figs. 4, 26) 

Lobe of sidepiec2 short, stout; a patch of setae below it; inner division 
with two shoft, stout, truncate-tipped rods and a third pointed rod; 
yuter division reduced to a prominence with one long, slender seta and 
everal smaller ones (fig. 46). Section Ttnolestes. latisquama 

Inner and outer divisions of lobe widely separated; inner division long, 
columnar, with two stout rods at apex; outer division long, columnar, 
with a long stout curved filament at tip; a stemmed, expanded, striate 
leaf near base of column; a broad filamentous leaflike seta on sidepiece 
distal to outer division (fig. 2). Section Gnophodeomyia..... ., .aikenii 

Sidepiece with a distinct striate leaf distal to outer division of lobe. 3 

Sidepiece without a leaf in this position; outer division of lobe sessile, with 
a triangular leaf and expanded, hooked filament; inner division columnar, 
with an apical rod and one at base of column; one to six or more broad, 
urved filaments on sidepiece above and at the same level as inner division; 
lobes of ninth tergite pear-shaped, the outer angle much produced and 
pointed (fig. 9) pees eke 

Lobes of sidepiece distinct, the outer division long, columnar; the leaf 
distal to outer division long, striate. : ; ates Fe: 

Lobes of sidepiece sessile, the outer division with a stemmed, expanded, 
triate leaf and a seta; inner division with three long and one shorter 
filaments, the latter flattened (fig. 78)... ers lg 

nner plate of mesosome smooth on dorsal margin 7 
ner plate of mesosome spicular on dorsal margin; outer division of lobe of 
idepiece with an expanded, striate leaf inserted below apex; and four or 

ve widely spread setae, one with hooked tip, at apex; inner division of 

be with one long, stout, and two more slender filaments (fig. 26)... .dunni 
Inner division of lobe of sidepiece with two stout, semicylindrical filaments, 

one from apex and the other from the column below; a third much smaller, 
etiform filament more basad on column (fig. 91)... .. e _. zeteki? 
Inner division of lobe of sidepiece with a single stout filament and a seta 
it base (fig. 19) ....commevynensis 
lasper with three erect arms at apex (fig. 86). Section Dinoporpa. . . trifidus 


unbranched 9 


ssion of this species in alphabetical list of species. 
phabetical list for emended spelling. 





1950]  Rozeboom and Komp: Review of Melanoconion 79 


9. 


Clasper widened and obliquely excavated at tip; a large revolute leaf on 
outer division of lobe of sidepiece (fig. 52). Section Helcoporpa menytes 

Clasper widened beyond middle, then tapering to apex, forming a snout- 
shaped tip; or with apex er expanded; or with apex foot-shaped in 
outline. . 

Clasper with distal portic mn widened proximally, then narrowed to an 
upturned, truncate, snout-shaped tip (figs. 1, 3, 4); or snout greatly 
attenuated (fig. 31). Section Choeropor pa 

Clasper with slender stem, the distal third abruptly and roundl) ‘expanded 
(fig. 66); or the distal third of clasper roundly tapering to its tip, foot- 
shaped in outline, without an upturned truncate snout at tip (fig. 5); 
inner plate of mesosome (except in rooti and untcornis) of characteristic 
shape, with a narrow stem above a sharp ventro-basal horn, and termi- 
nating in three sharp, radiating points (figs. 5, 16, 66, 88). Section 
Mochlostyrax. ; is 

Inner division of lobe of sidepiec e ' divided, the filaments divaricate (figs. 
3, 4, 28, 34, 55); or this division cleft to base, with the filaments more or 
less parallel (fig. 10); or with the lower arm arising as a short offset near 
middle of column (fig. 1). a : : ; 

Inner division of lobe not divided, arising as a long column; the filaments 
close together and usually paralle!, not separated all the way to their 
bases (figs. 12, 89, 22). ; 

Outer division of lobe of sidepiec e with a leaf 

Outer division of lobe of sidepiece without a leaf 

Outer division of lobe of sidepiece with a leaf 

Outer division of lobe of sidepiece without a leaf 

Clasper very broad, somewhat narrowed before middle, sharply angled ; 
middle; distal half quadrately widened, the apex with an uptu irned point; 
upper margin hirsute; a crest of modified setae or spines distal to hir sute 
area. e* 

Clasper otherwise, the apic “al portion 1 more gri dually t: upered, and with« 

a crest. 

Crest of clasper composed of thickened spines 

Crest of clasper composed of fine hairs (fig. 8)... 

Sidepiece with a patch of fine hairs on the inner surface; crest of ck: 
broader, the spines somewhat separated; lower angle of apex of clasper 
produced downward into an acute angle; outer division of lobe of. side- 
piece with a long broad leaf and three widely separated filaments 
(fig. 63) . Hi ae ye aes peccator 

Sidepiece with scattered ‘large hairs; crest of clasper composed of spine 
fused into a solid horn; lower angle of apex of clasper rounded; outer 
division of lobe with a large distorted leaf and four or five filaments 
(fig. 1) Eile aks ere kts om ; abominator 


Inner plate of mesosome with a broad upper arm, serrate or denticulate 
along upper margin; or serrate along edge of a laterally curved fold; or at 
least with two or three separated teeth near the dorsal angle. 

Inner plate of mesosome ending in two or three points, the margin of the 
plate between these points concave; or this plate like an inverted L, 
the upper arm of the L terminating in two subequal points; the upper 
point sometimes with several closely spaced dentic les. 

Inner plate of mesosome with a single long aang al point, in addition to 
the rounded denticulate upper arm 

Inner plate with two subapical points or arms 

Clasper with a deep, parallel-sided transverse sulcus on dorsal curvature at 
middle; outer division of lobe of sidepiece with a leaf and two stout 
flattened filaments (fig. 49)....... a ; madininensis 

Clasper normal, without sulcus; outer division of lobe with a lower arm 
bearing the usual hook-tipped filament and the shorter lanceolate fila- 
ment; upper arm with a leaf and four slender filaments (fig. 32)... . elevator 

Lobe of ninth tergite with an outer conical projection; a group of setae at 

apex and along inner slope of this projection, and another group of setae 

along the rounded inner margin; outer division of lobe of sidepiece wit! 

long, obovate, striate leaf inserted at extreme base; clasper greatly 

dilated beyond middle into a prominent hump, tapering g abruptly from 

the hump to tip (fig. 53) mulrennani 


15 
17 
16 
anips 
sper 


Is 





Annals Entomological Society of America [Vol. XLIII, 


Lobe of ninth tergite otherwise; leaf of different shape or inserted else- 
where; clasper not markedly humped 21 
Outer division of lobe of sidepiece with a slender-stemmed, fan- shaped leaf 
arising at the base of the inner arm; mesosome with two or three small 
denticles on the upper dorsal angle of the upper arm; lobe of ninth tergite 
somewhat conical, with a few short setae on basal half (fig. 23). . corentynensis 
Leaf of different shape, or inserted elsewhere; mesosome with margin of 
upper arm serrate; lobe of ninth tergite not as NE vcs rerun nc eee 
Upper arm of mesosome semicircularly curved laterally, the free margin 
coarsely serrate; the two subapical arms both arising from the dorsal 
margin of the plate (fig. 48)... ; gic eet lucifugus 
Mesosome of different structure, the subapic al arms on “opposite sides of 
the mesosome ; ; ey eae be one 
Upper arm of mesosome narrow, roundly tapering to apex, with only a few 
rather broad and shallow serrations (fig. 35)......... So es o'ce 0 4 0 Ae 
Upper arm of mesosome wide, straight, not tapering; upper portion 
expanded, or as wide as the base, the margin with many fine serrations. . . .24 
Lobes of ninth tergite subquadrate, the inner angle produc ed into a short 
upward projection; the upper denticulate margin of the inner plate of 
the mesosome concave; outer division of lobe of sidepiece with a leaf 
inserted with the middle filament, along the distal margin; the tubercle 
of this leaf small (fig. 6)... amitis 
Lobes of ninth tergite ovate or elliptic ‘al in 1 outline; the denticulate upper 
margin of the mesosome straight or convex; outer division of the lobe of 
sidepiece with the leaf inserted in a very large tubercle situated towards 
the base .20 
Clasper with a triangular or rounded expansion on the upper ‘surface before 
the apex iveae 
‘lasper normal, the head tapering evenly to the apex. cos 27 
‘lasper with a triangular expansion on dorsal margin before tip (fig. 67), 
plectoporpe 
Clasper with a rounded protuberance on the dorsal margin before tip; 
an unusually large eye-seta inserted within this protuberance (fig. 14), 
carcinophilus 
Lobes of ninth tergite ovoid, with a long hairless basal projection; the long 
setae on upper two-thirds only (fig. 55) ; .....phlogistus 
Lobes of ninth tergite elliptical in outline, without a long bare basal pro- 
jection; the long setae on the lobes scattered rather evenly over the 
surface (fig. 41) ......inhibitator 
Inner plate of mesosome without a third point or arm; ‘both apic al points 
of ne sosome sharp, directed at a right angle to body of the plate, the 
pace between points concave; upper margin of ihe more heavily 
clerotized and striate (fig. 21) ...... conspirator 
Inner plate of mesosome with a third subapic: i point or arm, or with a third 
point or arm at or below mid-stem : =i ; : 
Outer division of lobe of sidepiece with a large, flattened, striate filament 
or a long prominent seta arising from the base. . . <3 ren. 
Outer division without such a filament or seta at base : 32 
Inner plate of mesosome with a narrow, erect upper point, and two sub- 
pical points; outer division of lobe of sidepiece with a long filiform seta 


26 


29 


from base (fig. 55) . mutator 
Inner plate of mesosome with two subequal apical points, the third point 
long, midway on the stem; basal filament of the outer division of the 
lobe ribbon-like, striate (in alcocct, at least) ; 31 
Teeth of tenth sternites with fine, hairlike tips (fig. 4) .alcocci 
leeth of tenth sternites presumably blunt (fig. 56) nicceriensis 
| of ninth tergite elongate, finger-shaped (fig. 81) : tecmarsis 
e lobes normal, ovoid or rounded; or elliptical, triangular, or sub- 
adrate in outline 33 
mesosome angled near middle into an inverted L; the third 
‘upper margin produced from the angle, and thus placed at 
near the base . 34 
mesosome not angled, erect; with an upper arm and two 
| points on each side below 10 
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Outer division of lobe of sidepiece with an upper group of filaments inserted 
at the apex of a short but distinct arm (fig. « 64)... ....phlabistus 
Outer filaments not inserted on an arm...... ....00 
Hook-tipped filament of inner arm of outer division of lobe m arkedly dilated 
basally; two large middle filaments present; inner division of lobe of side- 
piece with arms stout, appressed, the rods short and stout (fig. 75), 
rorotaensis 
Hook-tipped filament normal; only one middie filament between the inner 
hook-tipped filament and the outer group of appressed filaments; inner 
division of lobe with arms more slender, divaricate; the rods long and 
slender... . : sal le oe 
Lobes of ninth tergite tri: angular it in ‘outline, the upper outer angle produced, 
bare; some long setae at base and middle of lobe; a group of dense setae 
from closely-packed tubercles at inner basal angle; inner division of lobe 
of sidepiece with arms very widely divaricate (fig. 20) comminutor 
Lobes of ninth tergite ovate, or elliptical in outline; inner division of lobe 
of sidepiece with arms not so markedly divaricate. 37 
Lobes of ninth tergite somewhat crescent-shaped in outline, with the apex 
shortly produced upward and inward (fig. 25)................distinguendus 
Lobes of ninth tergite without these upward-curving projections. Baa a5 
Outer division of lobe of sidepiece with a large broad leaf, inserted with the 
outer group of filaments; mesosome with the two arms of the inverted L 
about equal, the margin of the plate between the median and upper 
points convexly rounded (fig. 34) Pah erraticus 
Outer division of lobe of sidepiece with a narrow leaf, inserted nearer the 
middle filament; margin of the mesosome between the median and upper 
points concave. ms 
Distance between the median 1 point of the mesosome and the origin of the 
basal hook distinctly less than the distance between the median point 
and the apex of the upper point; margin of the plate between the median 
point and the apex less concave, almost straight; the median point 
short (fig. 17); (anterior half of scutum conspicuously golden-scaled) 
chrysonotum 
Distance between the median point of the mesosome and the origin of the 
basal hook about the same as the distance between the median point 
and the apex of the upper point; margin between the median point and 
the tip strongly concave; the median point represented by a long curved 
horn; upper terminal point with several closely-appressed lamellae 
(figs. 83 and 29)........ .... theobaldi, educator‘ 
Lobes of ninth tergite elongate- elliptic: al in ‘outline, with a long tongue-like 
basal projection, usually bare; upper arm of mesosome broader than long; 
inner division of lobe of sidepiece with arms split from base, but closely 
appressed and parallel (fig. 10)..... .. bastagarius 
Lobes of ninth tergite subquadrate or ov: ite in outline, without a long basal 
projection; upper arm of mesosome as long or longer Daw Wide 6oc. 5. «41 
Outer division of lobe of sidepiece divided into three arms, the inner arm 
bearing the usual long hook-tipped and short filaments; the middle 
filament and a large leaf situated basally on a large tubercle; outer arm 
with three or four broad filaments; arms of inner division of lobe not 
divaricate, but divided to base (fig. 73) . Ttabanicolus 
Outer division of lobe of sidepiece not divided into three distinct arms; 
the leaf inserted near the middle filament from a small tuber: le; arms 
of inner division of lobe divaricate. . . 42 
Outer division of lobe of sidepiece long-columnar; at its apex an inner 
hooked filament and a broad, distorted, striate leaf, near which are 
inserted two median filaments; and an outer group of three closely 
appressed filaments, which may appear as a single truncate filament; the 
filaments relatively short (fig. 28) ‘ ; eastor 
Outer division of lobe of sidepiece shorter, the filaments large, longer than 
the column, being the usual long hook-tipped and short curved filaments 


39 


‘The terminalia of these two species are practically identical. The adult 
may be separated by the coloration of the scutum; in theobaldi the anterior half 
is conspicuously golden-scaled; in educator it is unicolorous. 
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arising from an inner arm; a middle filament near which is inserted the leaf, 
and an outer group of three long curved filaments. 

Outer division of lobe with sidepiece with an expanded, smooth leaf; clasper 
with ‘‘snout"’ tapering gradually; a dense patch of setae on outer curva- 
ture of sidepiece, and a sclerotized area at its apex; inner division of 
lobe wide and thick, the lower arm almost sessile, the rod inserted at 
base of arm (fig. 43) oe in . .intrincatus 

Outer division of lobe of sidepiece with a narrow, striate leaf; head of 
clasper broad, very abruptly narrowing to tip; inner arm of inner division 
of lobe about as long as outer arm; the lower rod with a kink at distal 
two-thirds (fig. 79). ; a 5 sursumptor 

Upper arm of mesosome serrate or denticulate bat ; ik Ae 

U pper arm of mesosome not serrate or denticulate i 5 

Upper arm of mesosome with serrations along upper margin, the dorsal and 
ventral margins smooth 

Upper arm of mesosome with some serrations or r denticulations on dorsal or 
ventral margins, but not along free upper margin... .. 51 

Lobes of ninth tergite very large, the outer upper angle quz idrately expanded, 
densely clothed with long hairs (fig. 77)... ae ; ‘ serratimarge 

Lobes of ninth tergite ovate, rounded, or quadri ite in outline. 4 

Mesosome with an upper serrate arm, and a single subapical point........48 

Mesosome with two subapical points ..49 

Outer division of lobe of sidepiece with a long, broad filament inserted 
near middle filament (fig. 82) .......terebor 

Outer division of lobe with a slender seta inserted near middle filament 
(fig. 27) seal ilar curule . .dyius 

Upper arm of mesosome small, with a few shallow serrations ( (fig. 11)... . batesi 

Upper arm of mesosome large, expanded reese with many small, closely 
paced denticulations 

Inner division of lobe of sidepiece with upper arm swollen apically; lobes 
of ninth tergite small, rounded (fig. 60)......... .......,.0edipus 

Inner division of lobe of sidepiece with upper arm normal, not swollen at 
apex; lobes of ninth tergite large, ovate (fig. 3)....... ..,... albinensis 

Outer division of lobe of sidepiece very cart. nearly sessile; just distal 
to the lobe, but on the sidepiece itself, is a large fanlike leaf inserted 
in a prominent tubercle; upper arm of mesosome with a rounded and 
hooded upper margin, with a few small denticles on the ventral margin; 
upper edge of the hooded margin with faint, closely appressed lamellae 
(fig. 36) ced ....flabellifer 

Outer division of lobe of sidepiece long-columnar; sidepiec e without leaf; 
mesosome not as above 52 

Lobes of ninth tergite with inner, upper angle produced into a slender 
digit with one apical and one subapical seta; three or four setae on the 
body of the lobe; upper arm of mesosome with upper dorsal angle coarsely 
denticulate (fig. 47) limacifer 

Lobes of ninth tergite small, rounded, with about ten to twelve slender 

etae on surface; upper arm of mesosome with two or three small denticles 
it upper distal angle (fig. 44) sr .. .iolambdis 

Mesosome without a third point or arm; ‘‘one limb of mesosomal plate 
broad, shoulder-shaped’”s (fig. 76). . ya ; os ... ,Saramaccensis 

Mesosome with a third point or arm ce 

Plate of mesosome angled near middle into an inverted i the third point 
on the outer margin medially at the angle of the L; lobes of ninth tergite 
angularly produced upward, almost as in C. distinguendus Dyar (q. v.) 
fig. 51) ......Maxinocca 

Mesosome erect, the third point —— al; lobes of ninth tergite otherwise. .55 

Outer division of lobe of sidepiece with a broad, hooked filament inserted at 
th (fig. 38) idottus 


50 


ie outer angle 

Outer division of lobe of sidepiece without such a hooked filament. 56 

Outer division of lobe of sidepiece with two small filaments between the 
inner hook-tipped filament aa the broad middle filaments; without a 
long broad filament midway on the column 


From Bonne and Bonne-Wepster, 1925. 
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Outer division of lobe with only the usual single slender setaform filament 
between the middle filament and the inner hook-tipped filament; a 
long, broad filament inserted about midway on the column of the outer 
division (fig. 72). . quadrifoliatus 

Lobes of ninth tergite with the inner r angle produc ed upward into a small 
point (fig. 33)...... ; equinoxialis 

Lobes of ninth tergite with the outer ‘upper angle roundly Lgesoeact this 
outer portion without setae (fig. 7) ; andricus 

Mesosome simple, tapering from base to apex, and ending in a — = 
without a point or arm on the stem (figs. 52, 59). : 

Mesosome furcate at apex, or with either a Ty il point, or a point or 
arm on the stem; or T-shaped (figs. 12, 13, 15, 89). 

Mesosome with apex curved into a beaklike uae outer division of lobe of 
sidepiece with the outer group of filaments and the leaf from the apex of a 
long arm; the outer rod of inner division of lobe with an expanded mem- 
brane at base; lobes of ninth tergite thumb-shaped, rounded at apex; 
(scutum of adult without a dark spot before wing-base) (fig. 62). . paracrybda 

Mesosome tapering evenly to a point; outer group of filaments of the outer 
division of the lobe not from a long arm; the upper rod of inner division 
without an expanded membrane; lobes of ninth tergite short, triangular 
in outline, or moundlike; (scutum of adult with a large black spot before 
wing- -base) . 

Outer division of lobe of sidepiec e with an inner arm bearing three fil: aments; 
no middle filament; a small leaf inserted about midway on the stem of 
the outer division of lobe (fig. 58). ; . nigrimacula 

Outer division of lobe of sidepicce with inner arm bearing the usual long 
hook-tipped filament and short curved filament; middle fil: ument 
present . . eon cia 

Outer division of lobe of ‘sidepiec e with a narrow leaf inserted at outer 
angle; the short curved filaments accompanying the hook-tipped filament 
of the inner arm of the outer division of lobe broad; outer curvature 
of sidepiece without a dense patch of long, fine setae; lobes of ninth 
a rounded; outer division of lobe of sidepiece with a seta near 

base (fig. 59). mx : ocellatus 

Outer division of lobe of sidepiece e with a broad, striate leaf, inserted in a 
large tubercle basal to the other filaments of the lobe; the short curved 
filament accompanying the hook-tipped filament of the inner arm of 
the outer division slender, seta-like; outer curvature of sidepiece with 
a dense patch of long, fine setae; lobes of ninth tergite conical; outer 
division of lobe of sidepiece without a seta at base (fig. 70). . punctiscapularis 

Mesosome with a simple, digitiform upper arm and a single point or arm 
about midway on the stem (figs. 13, 15)... : 63 

Mesosome furcate at apex; or with a short upper : arm and two subapic: il 
points; or T-shaped. 

Clasper with a triangular, membranous dorsal expansion at middle: leaf of 
outer division of lobe with a heavy lower supporting arm; lobes of ninth 
tergite conical, clothed evenly with long hairs (fig. 68)... ‘ portesi 

Clasper without a membranous expansion at middle; leaf without lower 
supporting arm; lobes of ninth tergite low, mound-like. . . 64 

Snout of clasper strongly humped, excavated beneath, with deep lamell: Le; 
outer division of lobe of sidepiece with a very large leaf, mushroom- 
shaped in outline; inner hook-tipped filament greatly dilated, the associ- 
ated seta enlarged and inserted in a separate arm; middle filament and 
outer group of filaments on separate arms; lobes of ninth tergite very 
small, each with about a dozen long hairs; median point of mesosome 
short (fig. 15). . sida oak re cauchensis 

Snout of clasper not strongly humped and without deep, lamellae; outer 
division of lobe of sidepiece with a narrow leaf; inner hook-tipped filament 
not enlarged; inner division of lobe with a long stout spine from the 
base below; lobes of ninth tergite longer, the hairs shorter; mesosome 
with a long, curved, median arm (fig. 13). . breviculus 

Mesosome T-shaped; clasper with a dorsal. membranous — sion at 
middle; leaf of outer oe of lobe of sidepiece with a thick, sclerotized 
lower arm, from which the membranous dorsal portion arises (fig. 89), 

vomerifer 


59 


62 


60 


61 


69 
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Mesosome furcate, or with an upper arm and two subapical points; clasper 
without a dorsal expansion; leaf of outer division of lobe without a 
heavy lower supporting arm t aes ..66 

zeaf of outer division of lobe of sidepiece at ‘ape x of a very long upper arm; 
clasper with a dense group of fine setae on under side at middle third 

fig » 22) Bas . .coppenamensis 

Leaf of outer division of f lobe not at apex of a long upper arm; clasper with- 
out setae on inner curvature cea eae Evi abe tatak «each 

Inner division of lobe of sidepiece with outer arm greatly expanded at 
apex; a membrane extending from this expanded portion to the inserted 
rod; outer division of lobe with an outer group of three broad sinuate 
filaments, inserted at apex of a distinct arm; lobes of ninth tergite ovoid, 
with slender setae scattered evenly over upper three-fourths (fig. 71), 

putumayensis 

Inner division of lobe with arms normal, not expanded, and without the 
membrane extending to the rods a 

Clasper broad distally, and narrowing abruptly to apex; “head of clasper 
with fine striations near the lower seta (fig. 85) ; ..... tournieri 

Snout of clasper narrowly tapering to apex; head without such striations. .. .69 

Clasper with a triangular flaplike membrane on the inner surface before 
the apex; outer division of lobe of sidepiece without the usual group of 
appressed outer filaments, but with four subequal, evenly spaced filaments 
above the inner hook-tipped filament; lobes of ninth tergite triangular in 
outline, with long slender hairs scattered evenly over the surface 
(fig. 12) . nes ...... bequaerti 

Clasper without a membranous expansion; outer division of lobe of side- 
piece with the usual group of three or four closely appressed outer fila- 
ments; lobes of ninth tergite not as above Sets 

Snout clasper smooth, without the usual lamellae or small spines on 

urface; median point of mesosome a long, curved arm; upper 
with several closely appressed lamellae Peis bce cae b aes 

Snout of at per with small spines on upper surface; median point of meso- 
some small; upper point without lamellae 

Lobes of ninti tergite subquadrate; outer division of lobe of oe e with 
outer group of filaments not inserted on an arm; lower rod of inner 
division of lobe inserted basad of the upper rod (fig. 39) : ‘enameiien 

ninth tergite subquadrate, but with the aunts upper angle pro- 
duced, bare; outer division of lobe of sidepiece with outer group of fila- 
ments from a short arm; upper rod of inner division of lobe inserted 
basad of the lower rod (fig. 40) ; .......inadmirabilis 

Outer division of lobe of sidepiece long, columnar, bearing an apically 

leaf; the filaments relatively short, shorter or about the length 

i long seta at middle of column; the small filament associ- 

inner hook-tipped filament short and curved (fig. 57), 
nigrescens 

idepiece short, shorter than the filaments, with 

bearing the usual hook-tipped filament; the seta 
; long and slender; leaf long, elliptical (fig. 84). . . thomasi 

large, the outer half of the lobe elbowed upward; the 

upex expanded and clothed with very long, erect hairs; upper arm of 

osome serrate on upper margin fas 

} Tei aller, digitiform, elliptical, ovoid, or conical; 


of the clasper, with a terminal 

‘sosome quadrate, the serrations even and 

lobe of side-piece long, columnar (fig. 30), 
egcymon 

attenuated and tapering evenly to a slender, 


terminal appendicle; upper arm of mesosome nar- 


he serrations few and irregular; inner division 
the tv inserted rods short and stout (fig. 31), 
elephas 
76 
upper arm and two subapical points; 
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76. Clasper roundly humped dorsally before the snout, upper margin with long 
lars, a. a small crest behind the hump; a fanshaped, stemmed leaf 

on sidepiece distal to the outer division of lobe; upper rod of inner division 

of lobe of sidepiece without a membranous expansion; apex of sidepiece 

with many long setae from sclerotized tubercles; lobes of ninth tergite 


85 


digitiform, the setae directed basad (fig. 45) ...jubifer 


Clasper without hump, the upper margin of snout with small spines; side- 
piece without leaf; upper rod of inner division of lobe of sidepiece with 
a membranous expansion; lobes of ninth tergite small, conical (fig. 80), 


taeniopus, crybda 


Clasper with a “beard"’ of long hairs from tubercles on under side 


(fig. 18). “Pye ee gee : . .comatus 


Clasper without this structure Bc we PG ; 
Lobes of ninth tergite digitiform, wrinkled; inner division of lobe of side- 
piece with lower rod expanded at middle; mesosome with two small, 
rounded, subapical points; the upper arm above these points broad, the 


7s 


dorsal margin scarcely concave (fig. 61) opisthopus 


Lobes of ninth tergite elliptical in outline; inner division of lobe of sidepiece 
with lower rod caamal: mesosome furcate, the third median or ventral 
subapical point long and sharp-pointed 

Snout of clasper evenly tapering to tip, with deep lamellae on upper margin; 
inner division of lobe of sidepiece with several sharp creases at apex 
before insertion of rods; middle filament of outer division of lobe long 
and not swollen; mesosome bent at middle into an inverted L, the median 


79 


point at the angle (fig. 69)..... . .psatharus 


Clasper humped before snout, with small hairs on ‘up per margin of snout; 
inner division of lobe of sidepiece normal, without creases at apex; middle 
filament of outer division of lobe widely expanded, three or four widened 
appressed filaments above this; mesosome erect, with a narrow pointed 
upper arm and two subapical points; hook-tipped filament arising abnor- 


mally near base of outer division of lobe (fig. 90). .. . .ybarmis 


Lobes of ninth tergite large, the outer upper angle produced upward, and 
clothed with long hairs; terminal expansion of clasper foot-shaped in 
outline : 

Lobes of ninth tergite smaller, digitiform; terminal expansion of clasper 
rounded in outline; rr with a dense patch of fine hairs on outer 
curvature. ; , ‘ 

Upper ventral point of mesosome much longer than the apical and subapical 
dorsal points; lobes of ninth tergite large, constricted at middle; inner 
dorsal projection triangular, hyaline; the terminal portion almost globular, 
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with long hairs (fig. 16) ; . caudelli 


Upper ventral point of mesosome about equal to two dors: il points; lobes of 
ninth tergite constricted at middle, but terminal portion not globular. 

A large obovate leaf on outer division of lobe of sidepiece proximal to 
insertion of the long, hook-tipped filament; lobes of ninth tergite large, 
constricted at middle, the inner dorsal margin with a long, spatulate, 
hyaline projection, nearly as long as the outer hairy portion (fig. 54), 
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species A® 


Leaf absent in this position 

Lobes of ninth tergite with inner dorsal | 1yaline projection nearly as long a 
outer hairy portion; a long striate leaf inserted equally with the filament 
of the outer arm of outer division of the lobe of the sidepiece; inner 
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division of lobe of sidepiece with lower arm short (fig. 5) alogistus 


Lobes of ninth tergite with inner dorsal hyaline projection very short; outer 
division of lobe of sidepiece without a leaf among the filaments; inner 
division of lobe of sidepiece with lower arm nearly as long as upper 


arm (fig. 88)... . vexillifer 


wie wg with one or more long, spatul: ite filaments near the inner division 
of the lobe ; ; vane 

Sidepiece without such filaments 

Mesosome of typical Mochlostyrax structure, with three short sharp api 


points; sidepiece with one to three clubshaped filaments situated below 


8See discussion of this species in alphabetical list. 
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the inner division of the lobe; lobes of ninth tergite with long upward- 
projec ting processes 

Mesosome with two narrow, diver rgent, apic al arms; the dorsal arm ending 
in two points, the ventral arm long, pointed; a shorter pointed ventral 
arm just above the base of the plate; sidepiece with two spatulate fila- 
ments situated at the same level with, or above the lower arm of the 


inner division of the lobe (fig. 74) ; .rooti 
Sidepiece with three spatulate fil: iments below the inner division of the 
lobe; lobes of ninth tergite with several subapical setae on inner margin 
(fig. 42). ...... innovator 
Sidepiece with a single clubst 1aped filament arising between the arms of the 
inner division of the lobe; lobes “ ninth tergite with a single long seta 
below apex on inner margin (fig. 87)..... ; .... unicornis 
Lobes of ninth tergite columnar, curving inwards, clothed with many setae 
(fig. 37) .hesitator 
Lobes of ninth tergite fl uttened, ‘almost bare on projec ting tips, with only 
one to four setae (fig. 66) eae . .pilosus 


ALPHABETICAL LIST OF THE SPECIES OF THE SUBGENUS 
MELANOCONION THEOBALD’ 


We do not give a complete synonymy. For this the reader is referred 
to Edwards (1932), Komp (1935), Lane (1939), and King and Bradley 
(1937). The changes in synonymy resulting from the present study 
are noted. It is, unfortunately, also necessary to synonymize several 
names that have appeared subsequent to Lane’s catalogue (1939). The 
figure numbers correspond with the numbers in the following list. 

1. abominator Dyar and Knab, 1909. Smiths. Misc. Colls., 
Quart. Iss. 52: 257. Plano, Texas, U.S.A. Nearctic. See King & 
Bradley for revalidation of this species, earlier known as erraticus 
D. & K., 1905, in part. 

2. aikenii (Aiken), 1906 (Gnophodeomyia). Brit. Guiana Med. 
Annual 1906, 60. New Amsterdam, British Guiana. 

3. albinensis Bonne-Wepster and Bonne, 1920. Ins. Ins. Mens. 
7: 173. Parimaribo, Surinam. C. gordoni Evans, 1924, may be this 
species, but her figure of the lobes of the ninth tergite is unlike those of 
albinensis, and the latter has more filaments on the outer division of the 
lobe of the sidepiece than are shown for gordoni. The Bonnes’ figure 43 

(1925) of albinensis conveys no idea of the actual appearance of the 
terminalia of the type male, nor does that of Dyar (1928, fig. 259). 

4. alcocci Bonne-Wepster and Bonne, 1920. Ins. Ins. Mens. 
7:171. Zanderij, Surinam. This species is readily recognized by 
the long, nbbonlike, striate filament arising from the base of the outer 
division of the lobe of the sidepiece, and by the fine, hairlike tips of the 
comb-like teeth of the 10th sternites. The mount of the terminalia 
of the type male is in unusually poor condition, even for an early Bonne 
slide, and the exact shape of the mesosome cannot be determined 
The dotted line in fig. 4 indicates the probable outline of a portion of 
one 1¢ inner plates of the mesosome which cannot be seen in its 
entirety in the type slide. A third point is present at mid-stem, for 
this can be seen on the other inner plate, which is visible in a vertical 
view in the type slide 


7 1 
f th 
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"Recognized as valid, with the commoner synonyms, and notes on the species 
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5. alogistus Dyar, 1918. Ins. Mens. Mens. 6:126. Surinam. 
Lectotype here selected: slide 972, #F, U.'S.N.M. Synonym: megapus 
Root, 1927. Described from a series of four males and one female, 
with associated larval skins, taken by the Bonnes in Surinam. The 
larval skins are labeled C, E, F and G. The terminalia of the corre- 
sponding male of E cannot be found in the United States National 
Museum collection, although the remainder of the specimen is present; 
male G is intact. The male F was apparently selected as the lectotype 
by Dyar; its associated larval skin, also labeled F, is that of a typical 
Mochlostyrax, with the scales on the 8th abdominal segment in a row. 
But the larval skin labeled C, supposedly that of the single female of 
the type series, is actually that of a species of Culex, subgenus Culex. 
The female specimen is so mouldy that characters are difficult to see, 
but it appears to be a Mochlostyrax, so that we suspect an error has 
been made in associating it with the larva labeled C. 

The type male is associated with a larval skin in which the eighth 
abdominal segment has a few comb-scales in a row. We have a male 
from Colombia, definitely alogistus, with a leaf on the outer division 
of the lobe of the sidepiece, with an associated larval skin in which 
the comb-scales are in a patch, as in vexillifer. Further confusion 
results from the examination of the junior author’s larvae from Almi- 
rante, Panama (which, however, are not definitely associated with 
males), but which have the comb-scales in a row. The possibility 
exists that there are two closely similar species, differing only in the 
larva; future investigations must be made to settle the question. 

6. amitis Komp, 1936. Ann. Ent. Soc. Amer. 29: 333. Quiriquire 
(near Maturin), Venezuela. 

7. andricus Root, 1927. Amer. Jour. Hyg. 7:592. Lassance 
(Minas Geraes) Brazil. 

8. anips Dyar, 1916. Ins. Ins. Mens. 4:48. San Diego, Cali- 
fornia, U.S.A. Nearctic (Southern California). Recently recovered 
in southern California. Hitherto known only from a single male 

9. atratus Theobald, 1901. Mon. Culic. 2:55. Jamaica and 
Trinidad, B.W.I. Synonym: advieri Senevet, 1938. This widespread 
West Indian species should be readily recognized by the characteristic 
filaments on the sidepiece, basad of the inner division of the lobe, and 
by the narrowly produced apices of the lobes of the ninth tergite. 

10. bastagarius Dyar and Knab, 1906. Proc. Biol. Soc. Wash. 
19: 170. Laventille, Trinidad, B.W.I. This species has been redescribed 
under a multitude of synonyms, including vapulans Dyar, 1920; alfaroi 
Dyar, 1921; innominatus Evans, 1924; cuclyx Dyar and Shannon, 1924. 
The mesosome presents considerable variation in shape according to its 
orientation in the mount. The closely appressed, parallel arms and 
rods of the inner division of the lobe of this sidepiece, and the basally 
produced ninth tergite lobes, are especially diagnostic. Occasionally 
the basal prolongation of the tergite lobe may have several setae on it: 
usually this portion is bare. 


Vapulans Dyar, 1920, was synonymized under bastagarius by the 
junior author (1935). The types are two males from Surinam, ‘‘from 
larvae in a pool near Parimaribo.”’ One of these cotypes is labeled 
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‘Surinam BB 330, Mrs. J. Bonne-Wepster.’’ This slide corresponds 
with Dyar’s original description (Ins. Ins. Mens. 8: 69), and is herewith 
selected as the lectotype of the species. The other cotype of “‘vapulans,”’ 
labeled ‘‘]J. Bonne-Wepster, Surinam, M 94 (P 2),” is, we think, an 
undescribed species, determined as such by the junior author during 
this study. We hope to describe this and several other new species which 
have come to light during the course of this work, in a subsequent 
paper. 

ll. batesi Rozeboom and Komp, 1948. Jour. Parasit. 34: 403. 
Villavicencio (Meta), Colombia. The adult has a small patch of setae 
on the postnotum, as in the sabethine mosquitoes, and in some 
Deinocerites species. 

12. bequaerti Dyar and Shannon, 1925. Jour. Wash. Acad. Sci. 
15:40. Rio Branco, Amazonas, Brazil. The true shape of the meso- 
some is probably more nearly like that of theobaldi (q.v.), rather than 
as illustrated from the undissected type slide. 

13. breviculus Senevet and Abonnenc, 1939. Arch. Inst. Past. 
d’Algerie 17:110. Saut-Tigre, French Guiana. 

14. carcinophilus Dyar and Knab, 1906. Jour. N. Y. Ent. Soc. 
14:220. Trujillo, Santo Domingo, W.I. This species is closely 
related to plectoporpe, phlogistus, and inhibitator. All four species 
have a large leaf inserted on the outer division of the lobe, basal to the 
filaments, from a very large tubercle. The shape of the mesosome is 
appgrently identical in the last three species, but the mount of the 
type male (reared from the larva, which is the designated type) of 
carcinophilus is in such extremely poor condition that it is impossible 
to determine the actual shape of the inner plate. The portion that can 
be seen resembles somewhat the mesosome of the three other species, 
but no subapical dorsal point is visible. For this reason carcinophilus 
may be misplaced in the key, and additional material from the type 
locality will be required to establish its true position. The rounded 
prominence on the clasper, with the stout eye-seta, will easily separate 
it from the three species mentioned above. 

15. cauchensis Floch and Abonnenc, 1945. Inst. Past. Guyane 
Francaise, Publ. 112: 1. Caux, French Guiana. A very bizarre species, 
easily separated. 

16. caudelli (Dyar and Knab), 1906 (Mochlostyrax). Jour. N. Y. 
Ent. Soc. 14:224. Arima, Trinidad. A common species of wide 
distribution 

17. chrysonotum Dyar and Knab, 1908. Proc. U. S. Nat. Mus. 
25:57. Panama Canal Zone. Lectotype here selected: Slide 335, 
No. 417, Jennings’ notes. Synonym: aurilatus Senevet and Abonnenc, 
1939. Dyar (1928) states that in chrysonotum the outer division of the 
lobe of the sidepiece is without a leaf, which led Senevet and Abonnenc 
to redescribe the species. All of the authors’ specimens from Panama 
show a narrow, striate leaf, as does the lectotype male from Panama. 
A very common species in Panama 

IS. comatus Senevet and Abonnenc, 1939. Arch. Inst. Past. 
d’Algerie 17: 108. Saut-Tigre, French Guiana. This interesting species 
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is readily recognized by the ‘‘beard”’ on the inner curvature of the head 
of the clasper. We have recently received a specimen collected at 
Villavicencio, Colombia, by the staff of the Rockefeller Foundation. 

19. commevynensis Bonne-Wepster and Bonne, 1920. Ins. Ins. 
Mens. 7:176. Alkmaar, Surinam. No specimens of this are in the 
United States National Museum. The junior author (1935) suspected 
that this might be dunni Dyar, but the Bonnes (1925, fig. 37) show a 
hair-like lower spine on the inner division of the lobe of the sidepiece, 
while dunni has several spines in this position. This species has recently 
been taken in Panama by Dr. Pedro Galindo, and the specimen seen 
by the junior author. Dr. Galindo kindly sent us a camera lucida 
drawing of the sidepiece and ninth tergite lobes, with other information. 
Later the senior author found a specimen in his collection from 
Colombia, which agrees with Galindo’s drawings, with one exception, 
in that the leaf between the outer division of the lobe and the apex of 
the sidepiece is not so expanded and truncate as is shown in Galindo’s 
drawing and in the Bonne’s figure (No. 37). 

20. comminutor Dyar, 1920. Ins. Ins. Mens. 8:70. Surinam. 
Synonym: productus Senevet and Abonnenc, 1939. The undissected 
terminalia of the type do not permit a lateral view of the mesosome 
(fig. 20), but the inner plate is obviously L-shaped, with a third median 
point at the angle. The characteristic ninth tergite lobes and the 
widely divaricate arms of the inner division of the lobe of the side- 
piece are illustrated for productus by Senevet & Abonnenc (1939), and 
a specimen received from the Institut Pasteur in French Guiana can 
not be separated from the type of comminutor. 

21. conspirator Dyar and Knab, 1906. Jour. N. Y. Ent. Soc. 
14:127. Almoloya, Mexico. Synonyms: holoneus Dyar, 1921; fatuator 
Dyar, 1924; inducens Root, 1928; macaronensis Dyar and Nunez-Tovar, 
1927. Very common in Panama. 

22. coppenamensis Bonne-Wepster and Bonne, 1920. Ins. Ins 
Mens. 7:173. Kabelstation, Surinam. Apparently rare. 

23. corentynensis Dyar, 1920. Ins. Ins. Mens. 8:65. Surinam. 
Lectotype here selected: Slide BB 6438, U.S.N.M. Apparently rare. 

24. crybda Dyar, 1924. Ins. Ins. Mens. 12:184. Murindo, 
Colombia. This species was formerly considered a synonym of 
taeniopus, but the junior author, and later his friend Dr. Pedro Galindo, 
obtained reared material of both species in Panama. The larva of the 
species here described as faeniopus is apparently indistinguishable from 
that of crybda, but the pupal trumpet of faeniopus is aberrant for a 
Melanoconion, as it is widened and flattened at the tip, with a peculiar 
transverse cleft; that of crybda is normal, long and funnel-shaped. 
The terminalia of the two species are apparently indistinguishable. 
The adults of taeniopus have white-ringed tarsi, but those of crybda 
have black tarsi. 

25. distinguendus Dyar, 1928. Mosq. Amer.: 305. Mojingo Swamp 
(Atlantic side), Panama Canal Zone. Lectotype here selected: Slide 
2327, U.S.N.M. 

26. dunni Dyar, 1918. Ins. Ins. Mens. 6: 123. Mandingo River, 
Panama Canal Zone. Synonyms: ruffinis D. & S., 1924; exedrus Root, 
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1927. Very common. The type locality as given in the original 
description is ““Mandingo River, Panama.” There are at least two 
Mandingo Rivers in Panama. One is a large river flowing northeast 
and emptying into the Gulf of San Blas on the Atlantic Coast at approxi- 
mately 9° 35’ N. latitude and 79° W. longitude; the other is in the 
Panama Canal Zone, and flows east, emptying into the Panama Canal 
on the west bank, nearly opposite the railroad bridge across the Chagres 
River, opposite the town of Gamboa. It is reasonably certain that this 
latter river in the Panama Canal Zone, not the Republic of Panama, is 
the type locality. The river in the Republic is in rather inaccessible 
Indian country, and probably was never visited by Lawrence Dunn, 
the collector. We would like to make a plea for better and more 
specific localities for type material, and for collections in general. Dur- 
ing the course of this study we have encountered several other instances 
of incomplete information regarding localities, which we have noted 
in their proper places, and which we have unraveled with fair certainty. 

27. dyius Root, 1927. Amer. Jour. Hyg. 7:587. Brazil. Lecto- 
type here selected: Slide No. 11, F. M. Root, 1925, U.S.N.M. Root, 
in his original description says: ‘‘The male specimen from which the type 
slide was made has unfortunately been lost, and no record remains 
of the locality and date. It was probably obtained in the coastal 
lowlands of the state of Rio de Janeiro in May or June, 1925." How- 
ever, a slide labeled in Root’s handwriting is in the United States 
National Museum collection as the type of dyius, labeled ‘‘dyius Root. 
Brazil 1925, F. M. Root, No. 11.”’ A search of the correspondence 
between Root and Dyar reveals that Root took this specimen to the 
United States National Museum in February, 1927, to discuss it with 
Dyar, under the number 11. This specimen is undoubtedly the type 
nale of dyius, as it corresponds with Root’s figure (1927, Plate 10, 
fig. 14), and is herewith selected as the lectotype, if such selection 
seems necessary. Dyar (1928) listed dyius as a synonym of elevator, 
and described the latter as being without a leaf on the outer division 
of the lobe. However, elevator does possess a leaf, whereas dyius, as 
described by Root, has a small seta instead. We therefore are estab- 
lishing dyius as a valid species. 

28. eastor Dyar, 1920. Ins. Ins. Mens. 8:71. Surinam. Syno- 
nym: manaosensis Evans. This synonymy was verified by Miss Evans 
to the junior author. Lane (1939) continues to list manaosensis as a 
valid species. See Komp (1935). Apparently a widespread and 
common species 

29. educator Dyar and Knab, 1906. Jour. N. Y. Ent. Soc. 14: 217. 
Rio Aranjuez, Puntarenas, Costa Rica. Synonyms: varus Dyar, 
1920; bibulus Dyar, 1920; aneles Dyar & Ludlow, 1922. Dyar (1928) 
says there is no leaf on the outer division of the lobe of the sidepiece; 
actually a narrow striate leaf is present, inserted near the middle 


iment A very common species. 


30. egcymon Dyar, 1923. Ins. Ins. Mens. 11:67. Tabernilla, 
Panama Canal Zone. Common in Panama. 

31. elephas Komp, 1936. Ann. Ent. Soc. Amer. 29: 328. Juan 
Diaz (E. of Panama City), Panama. Rare, but collected by the junior 


id 
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author some years ago, and recently by Dr. Pedro Galindo, both in 
Panama. 

32. elevator Dyar and Knab, 1906. Jour. N. Y. Ent. Soc. 14: 217. 
Limon, Costa Rica. Synonyms: dornarum D. & S., 1924; curryi Dyar, 
1926; bonneti Senevet, 1938. Dyar (1928) states that there is no leaf 
on the outer division of the lobe of the sidepiece, but one is present. 
Senevet (1938) correctly describes this in bonneti. Lane (1939) does not 
list curryi Dyar, either as a species or as a synonym. A very common 
species. 

33. equinoxialis Floch & Abonnenc, 1945. Inst. Past. Guyane 
Francaise, Publ. 114:3. Camp Rochambeau (S. of Cayenne), French 
Guiana. Apparently rare. 

34. erraticus (Dyar and Knab), 1905 (Mochlostyrax). Jour. N. Y. 
Ent. Soc. 14:224. Baton Rouge, Louisiana, U.S.A. Synonyms: 
leprincei D. & K., 1907; egberti D. & K., 1907; trachycampa D. & K., 
1909; peribleptus D. & K., 1917; Aomoeopas Dyar and Ludlow, 1921; 
tovari Evans, 1924; see King and Bradley (1937). A very common 
species, of wide nearctic and neotropical distribution. 

35. evansae Root, 1927. Amer. Jour. Hyg. 7:593. Mage, [State 
of Rio de Janeiro] Brazil; lectotype here selected: Slide No. 30-1, 
Mage, Brazil, N. C. Davis, II-26-25. Root fails to mention the State 
of Brazil in which Mage is located. We have inserted this in brackets. 

36. flabellifer Komp, 1936. Ann. Ent. Soc. Amer. 29: 323. 
Santa Rosa, Colon Province, Panama. A rare species, recently found 
in Mexico by the late Alfonso Dampf. 

37. hesitator Dyar and Knab, 1907. Jour. N. Y. Ent. Soc. 
15: 205. Las Cascadas, Panama Canal Zone. Synonym: colombiensis 
Dyar, 1924. There is some evidence that hesitator and pilosus (q.v.) 
are intergrades of one species, varying in form and vestiture of the 
lobes of the ninth tergite. The hesitator form seems to be neotropical, 
and much less common than the ubiquitous pilosus form. 

38. idottus Dyar, 1920. Ins. Ins. Mens. 8:77. Surinam. Appar- 
ently rare. 

39. implicatus Senevet and Abonnenc, 1939. Arch. Inst. Past. 
d’Algerie 17:99. ‘‘Le petit Saut,’’ Sinnamary River, French Guiana. 
We have seen no material of this species; its position in the key is based 
on the original description. Figure 39 was redrawn from Senevet and 
Abonnenc. 

40. inadmirabilis Dyar, 1928 (new name). Mosq. Amer.: 297. 
Sao Paulo, Brazil. A leaf is present on the outer division of the lobe 
of the sidepiece, which is not mentioned by Dyar (1928). The leaf, as 
illustrated from the type slide (fig. 40) may have been broken, which 
would account for its peculiar truncated appearance. The type termi- 
nalia have no seta at midstem on the inner division of the lobe of the 
sidepiece (as in faeniopus), a character which Dyar (1928, key, p. 275, 
couplet 62) used to key out this species. Actually, a seta is at the 
base of the outer division of the lobe, which, in one of the sidepieces 
of the type, is superimposed on the inner division of the lobe. 

41. inhibitator Dyar and Knab, 1906. Jour. N. Y. Ent. Soc. 
14: 216. San Francisco Mountains, Santo Domingo, W. I. Formerly 
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confused with erraticus D. & K., but separated by King and Bradley 
(1937). In all but his first three references to this species, Lane (1939) 
follows the old incorrect synonymy. 

42. innovator Evans, 1924. Ann. Trop. Med. and Parasit. 18: 373. 
Amazon River, Brazil. 

13. intrincatus Bréthes, 1916. Ann. Mus. Nac. Hist. Nat., Buenos 
Aires 28:214. San Isidro (8 miles north of the city of Buenos Aires), 
Argentina. Synonyms: cenus Root, 1937; xivylis Dyar, 1920. The 
type is not in the United States National Museum. We have com- 
pared Bréthes’ original figure, and find it corresponds, so far as the 
sidepiece is concerned, almost exactly with Root’s type slide of cenus 
from Brazil. From a study of the type slide of xivylis (we have retained 
the original spelling) in the United States National Museum, labeled 
“BB 714a, Surinam, J. Bonne-Wepster,”’ the junior author determined 
during the course of this work that it is intrincatus. The description 
of xivylis in Dyar (1928, p. 331) is actually that of cuclyx D. & S., 1924, 
which is a synonym of bastagarius D. & K., 1906, as determined by the 
junior author (1935), and not of xtvylis, as Dyar (1928) has it. Figure 
286 in Dyar (1928) was also drawn from the type slide of the male of 
cuclyx. Apparently intrincatus is widespread but rare. 

44. iolambdis Dyar, 1918 Ins. Ins. Mens. 6:106. Panama. 
Locally common in Panama. 

15. jubifer Komp and Brown, 1935. Ann. Ent. Soc. Amer. 
28: 254. Mojingo Swamp, (Atlantic side) Panama Canal Zone. Found 
to be locally common east of Panama City by Dr. Pedro Galindo, who 
discovered the larva in ground-pools. 

16. latisquama (Coquillett), 1906 (Tinolestes). Proc. Ent. Soc. 
Wash. 7: 185. Limon, Costa Rica. Lectotype here selected: intact 
male, No. 344 c, U.S.N.M. Very common. 

17. limacifer Komp, 1936. Ann. Ent. Soc. Amer. 29: 325. Chase, 
Limon Province, Costa Rica. Apparently rare; has been found in the 
Canal Zone. 

18. lucifugus Komp, 1936. Ann. Ent. Soc. Amer. 29: 331. Quiri- 
quire (near Maturin), Venezuela. Locally common in northeastern 
Trinidad, B.W.] 

19. madininensis Senevet, 1936. Arch. Inst. Past. d’Algerie 
14:129. Trinite, Martinique, French West Indies. No material 
was available for study; figure 49 was redrawn from Senevet. From 
Senevet’s description it appears that the mesosome is identical with 
that of elevator. The species should be easily identifiable, as the sulcus 
in the clasper is unusual, and the filaments of the lobe of the sidepiece 
differ from those of elevator. 

50. maroniensis Bonne-Wepster and Bonne, 1919. Ins. Ins. Mens. 
7: 175. No material of maroniensis was available for study, but the 
separation of this species from albinensis by the Bonnes does not seem 
warranted, judging by the characters of the male type of albinensts, 
which we examined, and by their figure of maroniensis (no. 46, 1925). 

51. maxinocca Dyar, 1920. Ins. Ins. Mens. 8:71. Surinam. 
Lectotype here selected: slide BB 971, U.S.N.M Closely related to 


C’. distinguendus, but apparently rarer 
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52. menytes Dyar, 1918. Ins. Ins. Mens. 6:125. Trinidad 
River, Panama.’ Synonym: haynet Komp & Curry, 1936. These 
authors were misled by Dyar’s inaccurate figure (224, 1928), and 
correctly figured the terminalia under this name. Floch was about 
to publish a new name, being similarly misled, but the junior author 
identified his material as menytes. 

53. mulrennani Basham, 1948. Ann. Ent. Soc. Amer. 41:1. 
Big Pine Key, Monroe County, Florida, U.S.A. A rare nearctic 
species, overlooked by many. We note that the slide labeled “Slide 
C5X, 24 July 1947” is in much better condition than the designated 
holotype slide, and we have drawn our figure from this specimen in the 
United States National Museum. 

54. Species A. The species here considered is actually a new and 
hitherto undescribed species. The information leading to this con- 
clusion was obtained too late to make the necessary changes in the 
present paper. We hope to describe the new species in a subsequent 
publication. 

55. mutator Dyar and Knab, 1906. Jour. N. Y. Ent. Soc. 14: 216 
Cérdoba, Mexico. Lectotype here selected: slide 1811, Knab 259b, 
U.S.N.M. The junior author (1935) showed that alfaroi Dyar, 1921, 
given by Dyar (1928) as a synonym of mutator, is bastagarius D. & K. 
Apparently rare. 

56. nicceriensis Bonne-Wepster and Bonne, 1920. Ins. Ins. Mens. 
7:174. Kabelstation, Surinam. No material is available for study, 
and we have placed the species in our key from the characters given 
in the original description, and are assuming that the inner plate of the 
mesosome is L-shaped, with a third point at the angle. Figure 56 was 
redrawn from Bonne and Bonne-Wepster, 1925. 

57. nigrescens (Theobald) 1907 (Danielsia). Mon. Culic. 4: 248. 
Sto. Amaro (a small town due southwest of the city of Sado Paulo) 
Brazil. Synonym: clarki Evans, 1924. There is no material in the 
United States National Museum. Our figure ts drawn from a specimen 
taken by Root in Brazil, which agrees with Evans’ description and 
figure of clarki. 

58. migrimacula Lane and Whitman, 1943. Rev. Ent. 14: 403 
Federal District, Brazil. The adults of this species, and of ocellatus 
(=automartus), punctiscapularis, and C. (Microculex) stonei, resemble 


8Another instance of incomplete information as to locality of a-type. There 
are two Trinidad Rivers in Panama, one emptying into an arm of Gatun Lake in 
the Panama Canal Zone, but with almost all of its course in the Republic of 
Panama. The mouth of this river is almost due south of the town of Escobal, 
west of Gatun. The second Trinidad River empties into the Bay of Panama, 
some distance southeast of the town of Chiman, in approximately 8° 30’ N. latitude 
and 78° 30’ W. longitude. The first Trinidad River is undoubtedly the type 
locality for menytes, as the junior author worked for many years with Dr. D. P 
Curry in the Panama Canal Zone, and received this information at first hand 
from the collector. 

%In the index to the Millionth Map of Hispanic America, of the American 
Geographical Society, we note that 23 localities bearing the name ‘‘Sto. Amaro’ 
appear. We believe that the type locality of nigrescens is the town nearest the 
city of Sao Paulo bearing this name. Again we plead for better recording of 
localities. 





O4 Annals Entomological Society of America {Vol. XLIII, 


each other in having a large dark spot on the scutum before the wing- 
base. Figure 58 was redrawn from Lane and Whitman. 

59. ocellatus Theobald, 1903. Mon. Culic. : Sao Paulo, 
Brazil. Synonym: automartus Root, 1927. Lane and Whitman (1943) 
have shown that Theobald’s mosquito is a Melanoconion, later described 
by Root (1927) as automartus; they described the true Microculex, 
which had been confused with ocellatus, as C. stoneit. Ocellatus is very 
close to punctiscapularis F. & A., 1946. 

60. oedipus Root, 1927. Amer. Jour. Hyg. 7:588. Lectotype 
here selected: slide no. 8-1, F. M. Root, 11-4-15, Mage, Brazil. Dyar 
(1928) synonymized this species with phlogistus Dyar. However, 
oedipus is valid, and differs extensively from phlogistus. O0edipus 
has no leaf on the outer division of the lobe of the sidepiece, and the 
apical portion of the upper arm of the inner division of the lobe is 
notably swollen. Lane (1939) also incorrectly synonymized oedipus 
under phlogistus Dyar. 

61. opisthopus Komp, 1926. Ins. Ins. Mens. 14:44. Puerto 
Castilla, Honduras. Synonym: mychonde Komp, 1928. 

62. paracrybda k.omp, 1936. Ann. Ent. Soc. Amer. 29: 330. Juan 
Diaz (E. of Panama City), Panama. Rare. 

63. peccator Dyar & Knab, 1909. Smiths. Misc. Colls., Quart. 
Iss. 52: 256. Scott, Arkansas, U.S.A. Lectotype here selected: slide 
396, J. K. Thibault, Scott, Ark. U.S.N.M. This species is nearctic 
in distribution. See King and Bradley, 1937. 

64. pbklabistus Dyar, 1920. Ins. Ins. Mens. 8:63. Surinam. 
Our illustration of the mesosome of the type is not entirely accurate, 
because it cannot be seen in lateral view in the type slide; no other 
material is available. It is probably L-shaped, similar to that of 
chrysonotum. 

65. phlogistus Dyar, 1920. Ins. Ins. Mens. 8:61. Surinam. 
Dyar (1928) synonymized oedipus Root with this species, and described 
the terminalia, not from the type slide of phlogistus, "but from Root’s 
slide of oedipus. Therefore the terminalia of phlogistus are first described 
correctly in the present paper. Phlogistus has a large leaf from a 
prominent tubercle on the outer division of the lobe of the sidepiece, 
which is absent in oedipus. Dyar also believed that maroniensis B.-W. 
& B. might be s synonym of pdlogistus, but the presence of a leaf in 
phlogistus makes it seem more likely that maroniensis is albinensis 
B.-W.& B 

66. pilosus Dyar and Knab, 1906. Jour. N. Y. Ent. Soc. 14: 224. 
Santa Lucrecia, (State of Vera Cruz, S. W. of Coatzacoalcos, longitude 
95° W.) Mexico. Synonyms: floridanus D. & K., 1906; curopinensis 
B.-W. & B., 1920; radiatus Senevet & Abonnenc, 1939. These latter 
authors separated radiatus from pilosus by the presence in the former 
of a basal horn on the mesosomal plate above the basal hook, and the 
presence of a leaflike filament on the under side of the outer division of 
the lobe of the sidepiece. These structures are actually present in 


» State of Rio de Janeiro, a short distance northeast 
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pilosus, but were not mentioned in Dyar’s (1928) description. Exceed- 
ingly common. Nearctic and neotropical. 

67. plectoporpe Root, 1927. Amer. Jour. Hyg. 7:589. Bangu, 
Brazil."" We believe that the mesosome is more like that of in/ibitator 
or of phlogistus rather than as illustrated by Root. Fairly common 
locally in northern Panama. 

68. portesi Senevet and Abonnenc, 1941. Arch. Inst. Past 
d’Algerie 19:41. French Guiana. Synonym: cayennensis Floch and 
Abonnenc, 1945. C. portesi is remarkable in that a broad leaf is inserted 
at the lower angle of the outer division of the lobe of the sidepiece. The 
hook-tipped filament is absent from the specimen in the United States 
National Museum; however, the insertion is present and Floch and 
Abonnenc illustrate this filament in their figure of cayennensis. Other 
distinctive features are the membranous triangular projection at the 
middle of the clasper, and the conical ninth tergite lobes, with their long 
setae. Apparently the inner plates of the mesosome had been lost in 
the specimen from which portesi was described, but they are illustrated 
in the later paper on cayennensis, from which our illustration of the 
mesosome was taken. Floch and Abonnenc (1947) note that cayen- 
nensis is the same as portesi, and compare the former with bequaerti, 
which it in no wise resembles, but do not mention vomerifer, which is 
very closely allied to portesi, differing in minor details. 

69. psatharus Dyar, 1920. Ins. Ins. Mens. 8: 173. Colén, Panama. 
Lectotype here selected: specimen labeled ‘‘Type, Col6n, Panama 
July 28, 1920, W. S. Chidester. No. 1318.” U.S.N.M. To date 
known only from the Atlantic side of the Panama Canal Zone, where it 
is locally common. 

70. punctiscapularis Floch & Abonnenc, 1946. Inst. Past. Guyane 
Francaise, Publ. 122: 1. Crique Anguille (7), French Guiana. This species 
resembles ocellatus Theobald very closely. We suspect that Lane and 
Whitman (1943) may have had punctiscapularis before them when 
they mention ocellatus (p. 402), as they say, ‘‘Peca lateral com o 
contorno arredondado e cerdas longas. ” Such long hairs 
(cerdas longas) are present on the outer curvature of the sidepiece of 
punctiscapularis, and not present in ocellatus. We have examined 
material of punctiscapularis received from Dr. Floch, and of automartus 
(=ocellatus) in the United States National Museum collection 

71. putumayensis Matheson, 1934. Proc. Ent. Soc. Amer. 36: 120 
Amazon River, Brazil. Synonym: cavernicolus Floch and Abonnenc, 
1945. The junior author has this from Brazil, nearer the mouth of 
the Amazon than the probable place of capture of the type. Specimens 
in the United States National Museum of both putumayensis and 
cavernicolus show a leaf inserted in a large tubercle at the base of the 
outer arm of the outer division of the lobe of the sidepiece. There 
is no dissected material, so that the mesosome cannot be seen in lateral 
view; however, the third curved point can be made out, and it is 
probable that the actual shape of this plate is that of an inverted L, 
with the upper arm, bearing the terminal points, longer than the lower 
arm. Apparently rare. 


''tBangu is a small suburb across the bay from the city of Rio de Janeiro 
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72. quadrifoliatus Komp, 1936. Ann. Ent. Soc. Amer. 29: 322. 
Mojingo Swamp (Aclantic side), Panama Canal Zone. Apparently 
rare. The junior author has one other male from the Panama Canal 
Zone. 

73. rabanicolus Floch and Abonnenc, 1946. Inst. Past. Guyane 
Francaise, Publ. 120: 1. Raban (7), French Guiana. oe ragged rare. 

74. rooti Rozeboom, 1935. Ann. Ent. Soc. Amer. 28: 251. Panama 
City, Panama. It is a mystery why this ay very common 
Mochlostyrax escaped all previous collectors in Panama. The junior 
author obtained large numbers of larvae in temporary pools along 
the road to Chepo in Panama, some years after its discovery. 

75. rorotaensis Floch and Abonnenc, 1946. Inst. Past. Guyane 
Francaise, Publ. 120: 3. Rorota, French Guiana. The dotted line in our 
illustration of the mesosome represents the probable outline of a portion 
that cannot be seen in the specimen presented to the U. S. National 
Museum by Dr. Floch. Apparently very rare. 

76. saramaccensis Bonne-Wepster & Bonne, 1920. Ins. Ins. 
Mens. 7:172. Kabelstation, Surinam. No material was available 
for study, so we have had to depend upon Bonne and Bonne-Wepster 
(1925) for the placement of this species in our key. The mesosome was 
redrawn from Bonne and Bonne-Wepster (1925). Apparently very rare. 

77. ee Root, 1927. Amer. Jour. Hyg. 7:589. Sant’ 
Anna, State of Rio de Janeiro, Brazil. (Sant’ Anna de Japin.) We 
have retained the spelling of the original description. Locally common 
in northern Panama 

78. spissipes (Theobald), 1903 (Melanoconion). Mon Culic. 3: 242. 
Trinidad, B.W.I. No material was available for examination. The 
species, as defined by the Bonnes, is allied to dunni and zeteki. The 
characters identifying it and fig. 78 were taken from Bonne and Bonne- 
Wepster (1925), who arbitrarily assigned to spissipes a male with the 
anterior half of the scutum clothed with golden scales, as Theobald 
describes for the female type of spissipes. There is no possible assurance 
that the Bonne’s male is correctly associated with Theobald’s female. 


(surukumensis Anduze, 1941. Rev. Sanid. y Asist. Social (Venez.) 
6:812. This species was listed by the author as a Melanoconion, but 
later he placed it properly in /sostomyia. It is a synonym of con- 
servator Dyar and Knab.) 

79. sursumptor Dyar, 1924. Ins. Ins. Mens. 12:123. Barran- 
quilla, Colombia. Dyar (1928) keys out this species with those lacking 

eaf on the outer division of the lobe of the sidepiece. The type has a 
narrow, striate leaf, inserted near the middle filament. 

SO. taeniopus Dyar and Knab, 1907. Jour. N. Y. Ent. Soc. 
15: 100. Bluefields, Nicaragua. Synonym: epanastasis Dyar, 1922. 
C.. taeniopus was described from a single female from Bluefields, 
Nicaragua. We have followed Dyar in ascribing to this female a male 
with the characters of the terminalia as described by Dyar (1928, 
p. 293 We hereby arbitrarily assign as the male of taeniopus D. & K., 
the specimen of which the male terminalia are mounted on a slide labeled 
‘“Mojingo Swamp, Atlantic Side, C. Z. 21.VI.34. W. H. W. Komp.” 


We are aware that the female of taeniopus from Nicaragua may be the 
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same as opisthopus Komp from Honduras, and consider this very 
probable on locality. If this is so, opisthopus becomes a synonym of 
taeniopus, and the species now known by this latter name must be 
called epanastasis Dyar. It is likewise probable that annulipes Theo- 
bald, 1907, from Jamaica, B.W.I., may be the same as opisthopus, as 
the latter has been taken in Puerto Rico by H. D. Pratt. 

Sl. tecmarsis Dyar, 1918. Ins. Ins. Mens. 6:124. Trinidad 
River, Panama. Lectotype here selected: slide labeled “Type 1. 
Trinidad River, Panama. A. Busck. No. 925.’ See discussion of 
locality under menyles. 

82. terebor Dyar, 1920. Ins. Ins. Mens. 8:56. Surinam. The 
type slide is in very poor condition. Nevertheless, we have included 
it in the key, in which it runs out with dyius. 

83. theobaldi (Lutz), 1905 (Melanoconion). Imp. Med. Feb. 10, 
1905. Brazil. Synonym: chrysothorax Newstead and Thomas, 1910 
(not Peryassti). The scutum of this species, like that of chrysonotum, is 
golden-scaled on the anterior half. The mesosome differs from that of 
chrysonotum, according to the characters given in our key. The 
terminalia appear to be identical with those of educator, so that these 
two species can only be separated from one another by the coloration 
of the scutum. 

84. thomasi Evans, 1924. Ann. Trop. Med. Parasit. 18: 371 
Manaos, Brazil. No material of this species was available, and its 
position in our key and figure 84 are based on Evans’s description (1924) 

85. tournieri Senevet and Abonnenc, 1939. Arch. Inst. Past 
d’Algerie 17: 105. Crique Mangue, Saut-Tigre, French Guiana. No 
materia] was available for study, so we had had to depend upon the 
original description for the characters in our key, and illustration. 

86. trifidus Dyar, 1921. Ins. Ins. Mens. 9:115. Tiribi, Costa 
Rica. Lectotype here selected: slide 1436, U.S.N.M. Recently found 
in both Mexico and Panama, by Dampf and Galindo, respectively 

87. unicornis Root, 1928. Mosq. Amer.: 291. Maracay, Vene- 
zuela. Lectotype here selected: specimen no. 1 (on left); slide labeled 
‘“‘Maracay, Venezuela, June 27, 1927. Nos. 92-1, 2, 3.""" U.S.N.M 

88. vexillifer Komp, 1936. Ann. Ent. Soc. Amer. 29: 320. Barro 
Colorado Island, Panama Canal Zone. Lectotype here selected: the 
slide of the male terminalia so labeled in the United States National 
Museum collection. It is the only Mochlostyrax larva described with 
the comb-scales of the eighth abdominal segment in a patch. Lane 
(1939) lists this under Melanoconion. 

89. vomerifer Komp, 1932. Psyche 39:79. Almirante, Bocas 
del Toro Province, Panama. This species resembles portesi S. & A 
very closely, but is not mentioned in the description of the latter 
Vomerifer seems to be locally very common in Panama, near the type 
locality. 

90. ybarmis Dyar, 1920. Ins. Ins. Mens. 8:57. Parimaribo, 
Surinam. Synonym: jonistes Dyar, 1920. 

2Three male terminalia of unicornis are mounted under one coverglass on the 


type slide. No. 1 is assumed to be the specimen farthest from the red cotype 
label 
ia DE 
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91. zeteki Dyar, 1918. Ins. Ins. Mens. 6:122. Gatun, Panama 
Canal Zone. Synonyms: loturus Dyar, 1925; ensiformis Bonne and 
Bonne-Wepster, 1919. Dyar (1928) describes zetekt as having a large 
leaf and two small setae on the outer division of the lobe of the sidepiece. 
Actually there are four or five setae, in addition to the leaf. The inner 
division of the lobe bears two stout semi-cylindrical filaments, and a 
third more slender filament arising basal to these filaments. It is 
possible that, in their attempt to revive the name ensiformis, Senevet 
and Abonnenc (1939) were dealing with zeteki. The slide of the type 
male terminalia of ensiformis is in extremely poor condition, but they 
are apparently the same as those of zeteki Dyar. The pinned adult 
male does not show a more extensive development of the “creamy 
golden, narrow curved scales’’ (Bonne & Bonne-Wepster, 1925) on the 
scutum as does seteki. The junior author has noted that the pattern of 
golden scales on the scutum of zefeki is present in recently emerged 
adults, but that it fades rapidly. 

We have revised Dyar’s spelling of the specific name, as the species 
was named for Mr. James Zetek, who sent Dyar the original material 
(see Ins. Ins. Mens. 6: 122, 1918). According to the international 
rules of nomenclature, article 14, “If the name is a modern patronymic, 
the genitive is always formed by adding, to the exact and complete 
name, an i if the person is a man. ’’ We do not know why 
Dyar did not follow this rule, except that the letter K was not in the 
Latin alphabet. 


SPECIFS OF UNCERTAIN POSITION OR VALIDITY 


The species of Melanoconion of which the males are unknown, or of 
which the male terminalia have not been described, are listed below. 
Their position and validity will remain unknown until the male 
terminalia have been described. 

|. chrysothorax Peryassi, 1908. (Note Newstead and Thomas, 
1910 (=theobaldi Lutz, 1905).) The male has white-ringed tarsi. 
The terminalia have not been described. Brazil. 

2. decorator Dyar and Knab, 1906. Described from larvae in 
bamboo, the male unknown. The junior author suggests that this 
may be distinguendus Dyar 

3. epirus Aiken, 1909. Female only known. British Guiana. 

fasciolatus Lutz, 1905. Female only known. Brazil. 

>. gravitator Dyar and Knab, 1906. Described from larvae in 
bromeliads Mexico 

6. humilis Theobald, 1901. The male is known, but apparently 
the terminalia have not yet been described. Brazil. 

7. indecorabilis Theobald, 1903 (not Dyar, 1921). The male is 
known, but the terminalia apparently have not been described. Brazil. 

S. lugens Peryassu, 1908. The male is known, but the terminalia 
ipparently have not been described. Brazil 

9. luteopleurus Theobald, 1903. Female only known. Brazil. 

10. nigricorpus Theobald, 1901. Female only known. Brazil 

11. simulator Dyar and Knab, 1906. Described from larvae in a 
ground-pool. Trinidad, B.W.I. 
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SUMMARY TABLES OF BIOLOGICAL TESTS, VOL. I, NOS. 1 AND 
121 pages. Mimeographed. Chemical-Biological Coordination Cente 
National Research Council 

These tables contain the results of tests performed on compounds submitted 
to the Center for preliminary screening to determine their biological effects on a 
series of laboratory animals and plants. These publications make available in 
ary form the results of biological tests reported by screening agencies 
cooperating in this program. The tables are arranged according to the type of 
test employed followed by a description of the test technique involved. Within 
the type of test the chemicals are listed alphabetically by the Chemical Abstracts 
System of Nomenclature followed by the structural formula and a brief statement 
of the test results. Reports on Antibacterial, Arachnidicide, Fungicide, Insecti- 
cide, Plant Growth Regulator, Insect and Rat Repellency, Rodenticide, Mam- 
malian Toxicity, Antimalarial, Brucellosis, Cancer, Snail Control and Rickettsia 
are included in these issues These tables are available without cost; requests 
should be addressed to National Research Council, Chemical-Biological Coordina- 
tion Center, Washington 25, D. C 
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NEW NORTH AMERICAN TABANIDAE 
(Diptera) 


ParT II. TABANIDAE 


CORNELIUS B. PHILIP 


Hamilton, Montana 


New species of Pangoniinae and new information on _ specific 
synonymy, distribution, and location of types of Nearctic Tabanidae 
are described and discussed in collateral papers (Philip, 1949a, b). 
The holotypes and allotypes of the following edditional aais are in 
the collection of the author unless otherwise indicated. 


Tabanus boharti n. sp. 


A medium-sized, blackish-gray species with brownish suffusion of 
the abdomen overlain by three rows of prominent pale triangles, beneath 
which the integumental infuscation is confined to tergite 1 baso-laterally, 
on tergite 2 to an elongated central spot, and on tergite 3 to a smaller 
meso-basal spot. Wings, including costal cell, hyaline; veins chocolate 
brown, no spur; subepaulets hairy. 

Holotype 9, 15 mm. Eyes bare; two narrow green bands on a 
purple ground (relaxed); no ocelligerous tubercle. Front shghtly 
widened above, 1 : 4, grayish pollinose, except for two small brownish 
spots and a brownish band across the middle; sparsely black-pilose; 
median callus small, subovoid, blackish, separated from the basal 
callosity which is piceous with brownish tinges and rounded. corners 
below, and irregul: rly emarginate above, not quite touching the eye 
margins (fig. 1B). Subcallus dull vellow- pollinose, the pollen extending 
onto the upper area of each cheek; no lateral hairs on subcallus. Face, 
genae (except upper angles), coxae, and pleura pruinose. Palpi deep 
yellowish, stout basally, apically more acuminate and drawn out than in 
abditus, with appressed black and white hairs in about equal numbers. 
Antennae dark brown, blackish beyond the basal angle of the plate; 
scape robust but not hood-like over the pedicel as in abditus; plate aah 
as tall as long, the dorsal angle prominent, but with little excision 
beyond; annuli short and thick, shorter than length of plate. 

Thoracic gray and black lines prominent, with sparse blackish and 
appressed copper hairs on the dorsum; scutellum concolorous, blackish. 
Pleura and coxae whitish-pruinose and pilose. Legs dark with gray 
pollinosity, the basal half of the first and all but the tips of the hind 
two pairs of tibiae pallid. Hind-tibial fringe with black hairs on the 
distal half, predominantly whitish basally 

Abdomen dark gray with three rows of prominent pale triangles, 
overlying suggestions of reddish laterally on tergite 2; it is less brownish 
than in pruinosus, with the sublateral dashes more prominent, those on 
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tergite 2 touching the hind borders when viewed from behind, but the 
others well separated. The venter brownish with white hairs, the 
middle third with a broad, longitudinal, parallel-sided band of blackish 
hairs and dark brown pollinosity its full length. 

White House Canyon, Santa Rita Mts., Ariz., 31 May, 1946. R. M. 

3ohart. It is a pleasure to name the species for this energetic collector 
who has taken much interesting material in the field. 

Three paratype females in close agreement from Arizona: 1, Tucson, 
29 July, 1914, B. R. Coad, Bishopp No. 3535; 2, Mud Springs, Santa 
Catalinas, 17 to 20 July, 1916, about 5000 feet. In the collections of 
the United States National Museum, American Museum of Natural 
History, and the author. 

This species is undoubtedly the Nearctic form of pruinosus, recorded 
by Stone (1938) from Utah and Arizona, and is also probably what Town- 
send (1892) referred to as ‘‘ 7. vivax” from the Grand Canyon in consid- 
eration of the eye colors, though he gives the length as only 12 mm. 


Front, antenna, and palpus of: A. Tabanus abditus Philip @ ; 
B. 7. bohartin. sp. 2. 


In true pruinosus Bigot from Mexico (syn. limpidipennis Hine, 
Guatemala), the antennal scapes are equally robust but the plates are a 
little longer and more excised (fig. 2C), the legs are concolorous, reddish, 
the abdomen is more uniformly brownish with the sublateral spots 

*, rounded and more obviously isolated from both borders of the 

the mid-ventral band is narrower and less contrasting, and 

ly is more robust and larger. In Stone’s key to females, boharti 

key out to fairchildi, which it rather closely resembles, but may 

be distinguished by separation of the frontal callosities, its broader, 

tennal plate, more sharply acuminate palpi, browner 

abdomen with more prominent sublateral dashes, and the dark mid- 

ventral longitudinal band. The geographic distribution of the two 

is markedly different also. There is a_ superficial resemblance to 

I’. abditus but the latter has a hood-like scape taller than the plate 

(fig. 1A), paler callosity touching the eye margins, the dark abdominal 

maculations cinereus rather than brownish, with more prominent pale 
incisures, and no contrasting mid-ventral dark band. 


less excised al 


_ 
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Tabanus abditus Philip 


Neallotype #, 15 mm. Like the female and easily associated, the 
lateral brownish ground color more pronounced on the second to fourth 
tergites; the pale triangles on these tergites large (excepting the mid- 
dorsal one on the second which is evanescent) and connected narrowly 
across the posterior incisures. 

Head not markedly larger than that of the female. Eyes bare, 
the upper facets scarcely enlarged. Occipital tubercle gray-pollinose, 
about on level with eyes, a few gray and black hairs posteriorly. Frontal 
triangle gray-pollinose, subshiny brown in the apex. Palpi almost 
entirely white haired, the terminal segments swollen, little over a 
third longer than thick, with very slight, downward pointed nipples. 
Scutellum dark, grayish-pollinose. Fore-tarsal claws subequal. 

One specimen, Young, Ariz., 30 May, 1943, F. H. Parker. 


va 


MH B 


Fic.2. A. Front, antenna, and palpus of Tabanus kesselin. sp 
and palpus of 7. n. sp. o (described in Part III to follow C 
pruinosus Bigot 9. D. Same of T. quirinus n. sp. o 


T. dorsifer Walk., which this somewhat resembles, has a bicolored 
scutellum, broader, more contrasting middorsal triangles on tergites 1, 
3, and 4, and the sublateral triangles on 3 and 4 much less pronounced 
The second palpal segments are less swollen, with more black hairs 
evident. The area of enlarged eye facets is also more pronounced 
In fairchildi Stone, the abdomen is grayer with a more pronounced 
middorsal triangle almost crossing tergite 2 and the palpi are more 
slender. The male of 7. abditus would run to couplet 43 in Stone’s 
(1938) key to males where it would separate out with the combination 
of gray pleural hair and undifferentiated eye facets. 

Tabanus kesseli n. sp. 

A large, essentially blackish western species with subhyaline wings, 
related to aegrotus O. S., but averaging smaller in size, the median 
callus linear, a definite cloud on the base of Ry, and (in well-preserved 
specimens) a middorsal row of small, easily rubbed, pale triangles on 
the abdomen. 
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Holotype 9,19 mm. Eyes bare, black, unbanded (relaxed). Front 
very slightly narrowed below, 1 :4.5 (Fig. 2A); brown-pollinose and 
pilose with a few black hairs intermixed, and the entire ocular margins 
to the vertex with narrow gray pollinosity. Basal callosity flat, sub- 
quadrate with distinct upper angles, the median callosity narrowly 
connected, and broadened above, but not as much as in typical aegrotus, 
terminating a little over half way to the vertex. Subcallus less thinly 
brown-pollinose than most aegrotus, the face and cheeks concolorous 
with dark pile. Antennae black with black hairs basally, scape a little 
less swollen disto-dorsally, and plate with a less prominent dorso-basal 
tooth than in aegrotus (Stone, 1938, Fig. 37A), the latter a little longer 
than broad, and than the annuli, with reddish tinges on the inferior 
basal portion. Palpi rather sharply attenuated, coal black with 
appressed black hairs (the integument beneath is more brownish in 
typical aegrotus). 

Thorax and abdomen subshiny, black with black hairs, some 
brownish tinges on the former and restricted gray pollinosity anteriorly, 
no evident lines. A few pale hairs at the base of the wings, and a row 
of small contrasting middorsal pale triangles on tergites 1 to 5, but not 
with the usual underlying pale pollinosity of some other species. Wings 
with brownish tinges basally and costally, and the cloud on the fork of 
R,,s more intense than in most aegrotus. Legs black with black 
vestiture. 

West Fork, Ravalli Co., Mont., 25 July, 1935, C. B. Philip. 

Allotype o&, 17 mm. Body and legs more mahogany-brown than 
in the holotype; otherwise 1n close agreement except for the usual sexual 
differences, and readily associated. Head large, subhemispherical, 
eyes bare, the area of enlarged facets sharply demarcated in the upper 
two-thirds. Apical palpal segment hardly twice as long as thick. Fore 
tibiae distinctly paler on the basal third. Some sparse, coppery, 
appressed hairs on the notum among the brown pile, and some incon- 
picuous pale hairs above the alulae and outer margins of the scutellum 
and along the outer incisures of tergites and sternites 2 and 3. The pale 
patch on tergite 1 prominent, but the other middorsal triangles worn 
and represented by only a few pale hairs. The ‘fork” and all basal 
veins distinctly margined with brown 

Departure Bay, B. C., 4 VIII 33. Through courtesy of the late 
Eric Hearle who had justifiably labeled it ‘‘ Tabanus aegrotus.”’ 

Paratypes, 17.5-19 mm. CALIFORNIA—o’, Fairfax, 11 May, 1919, 

P. VanDuzee; 20’, Shasta Sprgs., 15, 16 June, 1920, C. L. Fox; 

, &, Berkeley, 24 Aug.—3 Sept., 1921, E. C. VanDyke; 9, Mariposa, 
13 June, 1938, Carl T. Sierra; co, Yosemite, alt. 3880-4000 ft., 13 June, 
1938, Carl T. Sierra; 9, Feather River, Butte Co., Hwy. 24, 14 June, 
1934, M. Cazier, T. Aitken; 9, Marin Co., 3 Aug., 1929, R. H. Beamer; 

Mill Valley, Marin Co., 21 June, 1948, Tommy Leech; 29, Santa 

July, 1904, F. X. Williams; 9, near Callahans, Siskiyou Co., 
1934, E. C. VanDyke; 9, Mokel Hill, 11 July, 1910, F. E. 

ll; 29, Cypress Ridge, Mariposa Co., 19 June, 1921, C. L. Fox; 

, Castella, 1 Aug., 1918, J. A. Kusche; 29, Vacaville, 8 July, 1948, 
McClay; 9, Nevada City, 24 June, 1947, E. L. Kessel; 9, Giant 

t, 6400-7000 ft., 9-13 Aug., 1927, J. C. Bradley; o7, San Jacinto 

21 July, 1929, Paul W. Oman; ao’, David, 11 June, 1936, J. J. 


a 
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duBois; 30’, Mt. Wilson, 5 June, 1909; 92, S. Gabrel Mts. near 
Pasadena, 9 June, 1929, Brooklyn Mus. Coll.; 9, Eldorado, ‘‘6.20.0”’; 
9, ‘*Cal., Baron,” (?); o*, Monte Rio, 11 July, 1929, F. H. Wymore, 
R. M. Bohart, G. E. Bohart; 29, Hastings Reservation, Robles del 
Rio, 16 July and 2 Oct., 1949, J. Linsdale. OREGON— ?, Hugo, 1 July, 
1925, G. R. McGinnis; 9, Mary’s Peak; 9, Portland, ‘‘7-12—-Cook”’; 
2, Forest Grove, 4 July, 1920, Max Reeher; 9, Mt. Hood, H. Kk. 
Morrison. WASHINGTON— 9, Green River Gorge, 6 Aug., 1932, Wm. 
W. Baker; 9, Hoodsport, 7 July, 1920, H. G. Dyar; 9, Blue Mts., 
15 July, 1896, C. V. Piper; o, Waldron Is., 1 July, 1909, W. Mann; 
2, Tablerock Mt., 1 Oct., 1948, H. F. Bryan. British COLUMBIA 

4o’, 39, Departure Bay, 2, 4, 5 July, 1933, 7 Aug., 1908, July, 1909; 
2¢°, 9, Robson (Warfield), 8 July, 1943, 6 July, 1946, H. R. Foxlee; 
2o’, 49, Lillooet, 3 Aug., 1917, 21 July, 1939, 1942, A. W. A. Phair; 
o', 29, Pender Harbor, 7 July, 1928, G. R. Hopping; 9, Fish Lake, 
1 Aug., 1928. IpaAHo—gQ, Franklin, 28 June, 1931, J. S. Sanford. 
MontaNna—@, Mill Creek, Ravalli Co., 25-30 July, 1932, Byrne 
Thrailkill; 9, same data, as holotype. NEvADA—gQ, Risu Canyon, 
4 July, 1917, on horse, E. M. Dobbs, 7502. UTaH—o”, Logan, 14 April, 
1948, B. B. Houck; 9, Logan, July, 1947, M. Nielson; 9, Logan 
Canyon, 5700 ft., 26 July, 1915; 9, (same), 4-18 Aug., 1912, H. R. 
Hagen; 2, Logan, 9 July, 1942, E. Stoddard; 9, Logan, 8 Aug., 1938, 
G. F. Knowlton; 9, Holden, 7 July, 1943, Knowlton and Telford, 
‘*Dam. potatoes”; 9, Logan, 8 July, 1940, Knowlton and Stains, ‘“‘at 
light”; 9, Beaver Creek Hills, Beaver Co., Brooklyn Mus. Coll., 1929. 

Paratypes in collections of the U. S. National Museum, Museum 
of Comparative Zoology, American Museum of Natural History, 
California Academy of Sciences, Canadian National Collection, Live- 
stock Insect Laboratory, Kamloops, B. C., Utah State Agricultural 
College, University of Kansas, State College of Washington, L. L. 
Pechuman, and the author. 

Paratype females in essential agreement with the holotype but the 
middorsal abdominal triangles in various states of wear to complete 
absence of all but tergite 1; the pale tuft on the latter below the scutellum 
is evident in all of both sexes but one, and never seen in typical 7. 
aegrolus. 

Three males and seven females of the typical form are before me from 
California, Oregon, Washington, and Idaho (plus a considerable series 
seen at U.S.N.M., including B.C. in addition), only three of which 
are below 21 mm. in length, and all the females agree in the more 
broadly tapered median callosity, more dorsally swollen scapes, very 
faint or absent cloud on the bifurcation, and no vestige of pale hairs 
even on tergite 1. It was the male of this typical form that was 
described by me in 1936 and it differs from kesseli in having the upper 
area of eye facets hardly differentiated, the occipital tubercle with 
definite indication of ocelli, more swollen palpi, fore tibiae unicolorous 
and no pale hairs at locations indicated for kesseli. Labels indicate 
that at least once in each of the three Pacific Coast states, females of 
both species have been taken on simultaneous dates, which in part 
accounts for the confusion of the two until now. 

Named in honor of Dr. E. L. Kessel whose almost perfect specimen 
initiated eventual separation of this species. 
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Tabanus quirinus n. sp. 
warm chocolate to mahogany brown fly with bare eyes, no 
differentiation of facets above, hyaline wings with costal cells and 
margins of basal veins brown and an almost imperceptible cloud at the 
furcation, hairy subepaulets, and robust build with the abdomen 
peculiarly tapered like 7. recedens. 

Holotype, 2, 21 mm. Head rather flat because of uniform eye 
faceting; eyes bare, colors (relaxed) with lower border and a central 
band purple, the upper area and a submedian band greenish, the occipital 
tubercle small and sunken; face and cheeks brownish-pollinose and 
pilose; frontal triangle flat, dull brown-pollinose and oma diagonally 
downward to the outer bases of the antennae by two peculiarly promi- 
nent furrows; scape and pedical logue with dark hairs, not enlarged 
(fig. 2D, third segments missing); palpi reddish-brown with darker 
hairs, the apical joints a little thic ker than the basal ones and a little 
less than twice the thickness in length, tapering distally to a blunt 
point; tongue small, labellae fleshy. 

Thorax dark, subshiny chocolate brown, the lines scarcely per- 
ceptible anteriorly; pile brown on the disc, darker on the antealar 
tubercles and pleura; scutellum concolorous, a little more reddish on 
the margin. Legs dark brown, concolorous, hind tibiae not fringed 
but with longer pile outwardly. Outer fore-tarsal claws slightly 
elongated. Cell R; wide open, no spur. 

Abdomen reddish brown, concolorous above and below, covered 
with rather heavy blackish brown hair, densest behind the scutellum, 
crossing the second and onto part of the third tergites. The incisures, 
especially of the sternites, narrowly pale-pollinose, with small, indefinite 
expansions mesally on the hind margins of tergites 2 to 5 but not accentu- 
ated by pale hairs to form triangles. 

Port St. Joe, Florida, 7 April, 1945, H. T. Spieth. In the American 
Museum of Natural History. A letter from the collector states ‘‘the 
fly was taken on the outskirts of town near the Municipal Auditorium 
in a scrub pine area in which cattle graze.”’ 

This is an enigmatic species without apparent affinities to any 

known Nearctic tabanids and the missing third antennal segments are 
fort eaie since the specimen is otherwise exceptionally well preserved. 


A large, 


ul 
Hybomitra difficilis (Wiedemann) 


The type Tabanus difficilis Wied. was not located for Stone (1938), 
has since been found by Dr. Max Beier and loaned to the writer 
study. It proves to be the same as Hybomitra carolinensis of 
authors, not Macquart. As indicated elsewhere (Philip, 1949a), the 
latter actually is the prior name for Hamatabanus scitus Wlk. (cerastes 


hall CT 
O.S 
In tl _ at H. carolinensis of authors required a name, the 


e in manuscript, but the proper name for 


writer rhe a new on 
this well es and rather varial le species now becomes Hybomuira 
lifficilis (Wied The type has the most noticeably reddish abdomen 
‘low frontal calli at low, transverse basal callosity yet seen by me 
There is only a faint, dark shadow beneat a the scutellum on the abdomen 
and all the coxae are r h The front is convergent below, compared 
appear almost parallel. No other localities 
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are given on the labels than ‘‘Am. bor.,’”’ and in addition to the label 
‘‘difficilis Wied. type,’’ there is a label ‘‘ Archiplatius difficilis Wd., det. 
Krober 1929.” In addition to the distribution catalogued, the species 
has been seen from D. C. and Tenn. 

T. patulus Wik., formerly listed by the writer and Stone as a synonym 
of carolinensis, proves to be the prior name for H. oklahomensis Stone. 

On suggestion by Dr. Stone that this discovery might preoccupy 
Kroeber’s Therioplectes difficilis from New Zealand, the writer borrowed 
the type from the Berlin Museum through courtesy of Dr. Peus and 
found the subepaulets to be without black, bristly hairs as on the costa 
though there is a fine brown pubescence present. This with other 
characters would appear to place it in the genus Cydistomyia as rechar- 
acterized by Oldroyd. There is a remarkably long, decurved, upright 
row of hairs around the ocular rim, and a few pale hairs on each side 
of the frontal triangle. The occipital tubercle is relatively low, entirely 
dull pollinose, brown anteriorly, grayish behind. The eyes are promi- 
nently hairy. Change of name is thus not warranted. 


Leucotabanus annulatus (Say) 

Two early males of this in the Vienna Museum labelled ‘‘ Pennsylv.” 
and ‘‘argenteus Coll. Wiedem.’’ provide a new state record for this 
species (though this state may have had entirely different boundaries 
in the early days when Say sent specimens to Wiedemann, as called 
to my attention by Dr. Bequaert). The latter name must have been a 
manuscript name that was never published. There is another Tabanus 
argenteus Surcouf, 1907, from West Africa. 


Hybomitra hinei (Johnson) 


{ 


This species has three ocelli in the female and one in the male a 
the vertex as distinct as in H. cincta (Fabr.), genotype of Dasyommia 
End. (=Hybomitra End.). A series of nearly three dozen specimens of 
subsp. wrighti (Whit.) including two males taken by R. W. Dawson 
in April, 1948, at Lake Placid, Fla., further confirms Bequaert’s sub- 
jugation of this to Ainei. There is some variation in the extent of red 
on the sides of the abdomen, and occasionally on the extreme base of the 
antennal plate, but in none as extensively as in the northern hinei 
Bequaert mentions a dark N. Y. female, and the writer has a male 
from that state that has the median black on tergites 2 and 3 wider 
than one of the above Lake Placid series. Since this sex of wrighti 
has not been reported, it is herewith described. 

Neallotype o, 12 mm. Resembles more closely the northern males 
of hinei than do the respective females of the two forms. The brown 
pile of the eyes and yellowish pile of the dorsum and sides of the thorax 
noticeably shorter and less dense. Scape of antennae blackish, dark 
brownish below, plate reddish at the extreme base. Palpi coal-black, 
terminal segment more slender and less bluntly rounded at the end 
(this varies, however, in northern males seen). Distribution of red on 
the sides of tergites 1 to 3 about the same, much more extensive and 
continuous than in the females of wrightit. Wings as in the females, 
darker than northern males. 

Biological Station, Lake Placid, Fla., 17 April, 1948, R. W. Dawson. 
A series of wrighti females taken at the same time. 
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The male from New York has close resemblance, except that the 
antennae are a little redder basally, the palpi are brown and the second 
segments are thicker, shorter, and blunter terminally, and the reddish a 
little more reduced on the sides of the abdomen. 


Whitneyomyia beatifica subsp. atricorpus nov. 

This is the form which Stone (1938) considered as possibly deserving 
distinct varietal rank pending appearance of a larger series of typical 
specimens with white hair laterally on the abdomen. Actually, the 
writer considers this as only a possibly physiological melanistic variant, 
but for taxonomic validity, it is here given subspecific rank. The 
preoccupied 7. ater Palisot de Beauvois and 7. lugubris Macquart 
seem to be synonyms of this form, while Snowiellus stygius Enderlein 
is synonymous with the typical form. 

Holotype, 2, 14.5 mm. Like typical beatifica but differs in that 
the body vestiture is entirely blackish or dark brown. It lacks the 
contrasting lateral, pale-haired, longitudinal bands on the abdomen. 
The antennae and palpi are entirely blackish. 

Alachua Co., Fla., 9 March, 1930. <A gift of the late J. S. Hine. 

A paratype female in close agreement is in the American Museum 
of Natural History, Sarasota, Fla., 2 April, 1938. F. E. Lutz, collector. 

This is oboviously another early species on the wing in Florida. 
Dr. R. W. Dawson collected 55 of the previously uncommon typical 
form with abdomen gray haired laterally, in less than an hour at 
Apalachicola, Fla., 29 April, 1948. None were of this all blackish 
variant. He also took 7 T. bishoppi, 50 H. hinei var. wrighti, the rare 
T. birdei and T. endymion during this early collecting in an otherwise 
thoroughly collected state later in the summertime. Since another 
species described above, 7. quirinus, comes from Florida in early April, 
the productive results of early Gulf Coast collecting of Tabanidae are 
emphasized (H. annularis Hine, H. sexfasciata Stone, T. kisliuki Stone, 
and A. geropogon Philip are other early, little-known southern species). 

Acknowledgments will be made in Part III to follow. 


SUMMARY 


Described as new are: Tabanus boharti n. sp. (holotype 9, from 
Arizona); 7. kesseli n. sp. (holotype 9, from Montana, and 0’); and 
Whitneyomyia beatifica subsp. atricorpus nov. (holotype @, from 
Florida The males of 7. abditus Phil. and of H. hinet subsp. wrighti 
Whit. are described for the first time. 7. difficilis Wied. is shown to 
be the prior name for Hybomitra carolinensis of authors, not Macquart. 
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BIOLOGICAL AND CROSSBREEDING STUDIES ON 
AEDES HEBRIDEUS AND AEDES PERNOTATUS 


(Diptera, Culicidae)' 


WILLIAM J. PERRY 


Lieutenant Commander (MSC), USN., 
Department of Preventive Medicine, 
Naval Medical Field Research Laboratory, 
Camp Lejeune, North Carolina 


The widespread distribution of members of the ‘“‘scuéellaris’’ group 
of mosquitoes (subgenus Stegomyia, genus Aedes) and their associated 
similarities in breeding preferences has been emphasized by Farner 
and Bohart (1945). The combined geographic range as reported by 
these two authors extends from the Marquesas Islands and the Tuamotu 
Archipelago in eastern Polynesia westward to the Andaman Islands 
and from the New Hebrides northward to the Marianas and the 
Philippines. 

The biology of the recorded species is markedly similar in that 
larvae and pupae are commonly collected in wate1 held in artificial 
containers: coconut shells, coconut husks, tree holes, water jugs, cacao 
pods, tin cans, tire casings, tarpaulins, leaf axils, etc. 

Their biting habits are well known for they are troublesome and 
annoying, and the females bear a medical importance shown in records 
of specific members transmitting filariasis and dengue in endemic areas 
of the Pacific Ocean. 

The many forms of the group as recorded from 1932 were designated 
as varieties of ‘‘scutellaris.’”’ Systematic group work conducted in the 
United States by Farner and Bohart (1945) and Stone and Bohart 
(1944) indicates that members of the ‘‘scutellaris”” complex, to which 
Aedes hebrideus and Aedes pernotatus belong, should be regarded as 
separate species. 

In view of the gross similarities of these two species, studies on the 
male genitalia indicated each to have distinct hypopygial features 
On this basis these authors have raised the two forms to specific status. 

Woodhill (1949) conducted experimental crossing on scutellaris 
(hebrideus) from Lae, New Guinea, and katherinensis from Katherine, 


‘Research project NM 005 031. Sincere appreciation is extended to Com 
mander J. S. Cowan, (MC) USN, Commanding Officer, Naval Medical Field 
Research Laboratory, Camp Lejeune, North Carolina, for his interest, enthusiastic 
support and valuable criticisms afforded the investigator while completing studies 
for this report. 

The competent technical assistance of K. E. Avis, PhM 1/C, rendered the 
author while carrying out this project and completing field and insectary studies, 
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Northern Territory of Australia. He concluded that if scutellaris 
and katherinensis were present in the same area they would interbreed, 
producing populations with all degrees of intergradation between the two 
forms. In view of the sterile reciprocal cross, however, he regards 

scutellaris and katherinensis as subspecies 
On Espiritu Santo in the New Hebrides, two apparently closely 
ledes hebrideus and Aedes pernotatus, occur together. 
gh no intermediate adult forms have been recovered in nature, 
mpt was made to determine the ease with which crossbreeding 

ake plac e 

procedures used in these experiments were similar in basic 
design to those used by Hoang-Tich-Try (1939) and Toumanoff (1939) 
their crossbreeding studies on Aedes aegypti and A. albopictus. Dhffer- 
geographical forms were not utilized as in their experiments for only 
two dominant species as found on Espiritu Santo were maintained as 
olonies. Attempts were made to develop island strains and to note 


stant morphological differences in the progeny produced in these 


Colonies were established in an outdoor insectary and_ biological 
tudies conducted on the two separate species. Crossbreeding experi- 
ents were carried out with individually reared specimens to determine 
heir position taxonomically and the ease with which these apparently 
losely related forms will interbreed, transmit disease, and produce 


iable ¢ spring. 


AEDES (STEGOMYIA) HEBRIDEUS EDWARDS (FIGS 2 AND 4) 

‘he synonymy of this species and the collection records have been 
well covered by Farner and Bohart (1944). 

Although Daggy (1944) suggested this species as a probable vector 

of dengue in the New Hebrides, more complete epidemiological evidence 

Perry, 1948) gathered over a two-year period on all the major island 

* bases in the New Hebrides-Solomon chain, would relegate 

ies to a minor if not negative role as a vector of dengue in 

nature Mackerras (1946) has demonstrated the island strain of 

hebrideus found in New Guinea as the responsible transmitting agent 

f ‘‘jungle” F fever in that area. MacQueen and the author 


nd strains of this species may vary in their 


nd St. Amant reported a 2.9 percent infection of Wuchereria 
issection records maintained on 414 specimens on Espiritu 

his group, there were no infective stage larvae and no 
beyond the 4th day of age. Indications are that 
important in the transmission of filariasis in the New 

ntrast to high infectivity rates for pseudoscutellaris 

| oa, Cook and Society Islands (Byrd 


hebrideus is by far the most active biologically 
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typical ‘‘jungle”’ habitats, the native populace in forested areas as cacao 
and coconut groves are not infrequently plagued by adult mosquitoes. 

Examination of the fourth instar larvae reveals an incomplete but 
rather smoothly marginated sclerotic plate which was modified in 
structure and form in the progeny produced in crossbreeding hebrideus 
females with pernotatus males. Attention was drawn to this variation 
in form before the beginning of the present study. The impression of 
the investigator at that time was that a hybrid was present in nature 
or a distinct species remained to be described from this area. Because 
of the scarcity of specimens and the high mortality rates in these 
observed larvae, no adults were reared for comparison with those 
obtained as progeny of hebrideus females crossed with pernotatus adults. 


TABLE I! 
BioLoGicAL Data ON AEDES HEBRIDEUS 


SPECIMEN 
NUMBER 
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The markings on the abdominal tergites are illustrated in figure 4. 

n a long series examined by the author, the segments were banded 
somewhat medially with white scales. The bands extended from 
segments II to VII although there was a faint interruption of scaling 
on II and III. Except for some variation in the ratio of the width of 
the bands on the hind tarsi, the markings were nearly similar to those 
of pernotatus. On the fore- and mid-tarsi only basal patches of white 
scales are present on segments I and II. 


wenn 


AVERAGE 483 3 


AEDES (STEGOMYIA) PERNOTATUS FARNER AND BOHART (FIGS 1 AND 3) 


Although only a small number of adult females are indistinguishable 
morphologically from Aedes pseudoscutellaris, pernotatus was erroneously 
reported from Espiritu Santo as pseudoscutellaris by workers at an 
earlier date 

Medically, this differentiation was of military importance in view 
of the reports of Byrd and St. Amant from Samoa (1945) that pseudo- 
scutellaris collected in nature exhibited a 9.9 percent infectivity rate. 
Eighty percent of experimentally infected mosquitoes showed larvae of 
W. bancrofti in developing stages 14 days following infective blood 
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meals. Of those collected in nature many carried dual or triple infec- 
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tions, and more than 15 percent of those infected were found to harbor 
the infective stage larvae when dissected. 

A. pseudoscutellaris is also a known vector of dengue in many of the 
endemic areas in the South Pacific. In a personal communication with 
Lever, it was reported to be an important agent in the transmission 
of this virus in the Fiji Islands 

The dissimilar anatomical features of pseudoscutellaris as reported 
from the New Hebrides was emphasized by Perry in early 1944 at which 
time a large number of specimens were examined in preparing keys to 
the mosquitoes of the New Hebrides. Farner and Bohart (1944), 
working with comparative material in the U. S. National Museum, 


TABLE II 


BroLoGicaL DATA ON AEDES PERNOTATUS 


SPECIMEN = NO. EGGS DAYS LENGTH LENGTH 
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ubsequently completed descriptions of this species for incorporation 
their synopsis of the known Australasian species of the scutellaris 
group. These authors list the Aedes scuteliaris var. pseudoscutellaris 
Theobald) of Daggy in their synonymy, and it was redescribed as a 

‘s, Aedes pernotatus 
nportant feature relative to the biting habits of the females 
le at that time, was their reluctance to feed on man. Adults 
‘n collected biting in nature, and they were induced with 
blood meals from human subjects in the laboratory. 
aracter partially explains the species’ inability to 
and dengue and our failure to maintain experimental 

periods of time 
of Aedes pernotatus differs insignificantly from that of 
ining large number of larvae, those of pernotatus 
ler and darker in color than those of hebrideus. 
nargins of containers, the larvae are less active 
ibout in a sluggish crawl in contrast to the wiggling, forceful 
‘nts of hebrideus arvae collected in nature are usually taken 
‘culture, and their preference for artificial containers is not unlike 
of hebrideus 

hebrideus, blood meals are necessary tor the production of 
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viable eggs. It has been noted that as many as three separate batches 
of eggs were deposited by females during a two-day period after one 
attempt in copulation 

The abdominal markings of the adults are conspicuously reduced, 
existing merely as basal lateral spots on segments II to VII. The 
fore and hind tarsi exhibit patches of white scales on segments I, IT, 
III, and frequently on IV and V. 


TABLE III 
BrioLcoGicaAL Data ON AEDES PERNOTATUS FEMALES CROSSED WITH 
AEDES HEBRIDEUS MALES 


SPECIMEN 
NUMBER SOURCE | DEPOSITED 
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AEDES PERNOTATUS FEMALES CROSSED WITH AEDES HEBRIDEUS MALES 


The difficulty encountered in inducing adult females to feed on human 
or animal subjects has been referred to earlier. Laboratory colonies 
could not be maintained, and it became necessary to collect resting 
female adults in nature and return them for biological studies under 
insectary conditions. In four collections made at separate areas on 
Espiritu Santo, blooded females were captured in natural environments 
and returned for study. Of these four, the ova produced by two were 
nfertile. The remaining two produced typical larvae of pernotatus. 
These are illustrated in fig. | 

Laboratory colonies of pernotatus females were then established 
from individually reared larvae. Selected female adults, after taking a 
blood meal, were placed in cages with male hebrideus. Copulation 
was observed in all instances. There was no undue delay in the pro- 
duction of ova, although the average number deposited was less than 
that whi he female of either species produced individually. No 
larvae emerged from any individual sample in spite of attempts to 
incubate in naturally occurring waters, distilled or especially 


prepared infusion mixtures 


AEDES HEBRIDEUS FEMALES CROSSED WITH AEDES PERNOTATUS 
MALES (FIG. 5) 
h which hebrideus females became established in the 


The ease wit 
t itted study of a longer series of adults for statistical 


laboratory per 
evaluation than was possible with pernotatus 
In a series of 37 individually reared females subsequently crossed 


with adult males of pernotatus, 34 produced ova that were infertile. 
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The egg production, however, was somewhat increased. An average 
of 65 eggs was produced from these 37 specimens. The life cycle, 
with particular reference to the aquatic stages, remained essentially 
similar to that of the hebrideus observed in nature. 

Larvae produced from fertile eggs of three specimens resembled 
those of hebrideus in motility and color. Morphologically the greatest 
variation was observed in the structure and architecture of the sclerotic 
plate of fourth instar larvae. 

The sclerotic plate varied from a nearly fused but rather irregular 
plate to one fused but deeply indented ventrally between the proximal 
and distal portions of the segment. The pecten teeth and comb scales 
of the first generation had characteristics of the maternal A. hebrideus. 
This tendency for the first generation progeny to resemble the parent 


TABLE IV 
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AEDES PERNOTATUS MALES 
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female was noted in the many studies conducted by Toumanoff (1939) 
with A. aegypti and A. albopictus. A few minor differences were noted 
in the chaetotaxy of the immature forms. 

The adults closely resembled hebrideus in markings on the abdominal 
tergites, these being complete on at least one or two segments with 


interrupted and spottily appearing scales on others. The tarsal mark- 
ings resembled those of hAebrideus. Of the 18 adults obtained from 
larvae of the first generation, all were females, and no males were 


obtained for terminalia studies. 
The females do not feed as avidly as hebrideus, but they have been 
induced to take blood meals from human subjects 


SECOND GENERATION PROGENY FROM HEBRIDEUS FEMALES CROSSED 
WITH PERNOTATUS MALES (FIG. 6) 

Eighteen adult females of the first generation were successfully 
reared and separated. Individually reared pernotatus males were 
again introduced into separate cages with the hebrideus females 
Fifteen of the total 18 produced an average of 31 non-fertile ova per 


female. The remaining three produced an average of 32 fertile ova 
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The length of the aquatic stage lasted about seven days with three days 
required for emergence of larvae. 

The characteristic feature again was in the fourth instar larvae. 
There was marked gradation in degree of affinity of the sclerotic plate 
The larvae exhibited plates varying from a fused and slightly indented 
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bordered. There was a remarkable alteration in structure of the pecten 
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All but five of the larvae died before reaching the pupai stage. 
These pupated after a delay of five days. The female was not well 
formed and died immediately upon emergence. Four males were 
obtained, and the terminalia pattern of these hybrid progeny are 
reproduced in figure 6. Grossly, the abdominal markings were inter- 
mediate between those of hebrideus and pernotatus. The pale scales 
were rather unevenly distributed with nearly complete banding on 
the fourth and seventh tergite of two specimens. 

Of the available skins for study, the pupal characteristics of first 
and second generation progeny were not remarkable. ;It was not 
possible to separate these forms from the prepared skins of A. hebrideus. 


TABLE 
BIOLOGICAL DATA ON SECOND GENERATION PROGENY IN CROSSING AEDES HEBRIDEUS 
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SUMMARY AND CONCLUSIONS 


|. Biological and crossbreeding studies were made on two closely 
related forms of the ‘‘scutellaris’’ group of mosquitoes from the New 
Hebrides islands. 

2. Two morphological species, Aedes hebrideus and Aedes pernotatus, 
with no apparent intergrades found in nature have been shown to 
hybridize in the laboratory with great difficulty. 

3. No fertile ova were produced in crossbreeding studies between 
female Aedes pernotatus and male Aedes hebrideus. 

1. Fertile ova were produced in crossbreeding studies between female 
Aedes hebrideus and male Aedes pernotatus. 

5. Intergrading characters are produced in larvae and in adults 
of the first generation with the progeny exhibiting characters of the 
maternal type Aedes hebrideus. The larvae showed greatest variation 
in the sclerotic plate which varied from an incomplete structure with 
rough opposing ends to a fused but deeply indented pattern ventrally. 

6. Second generation progeny exhibited even greater alteration in 
structure of the sclerotic plate. This varied from a fused, irregularly 

arginated saddle to a wide ‘‘bridge”’ fusion. The pecten teeth and 
as scales of some were poorly developed. Four males were obtained, 
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with a terminalia pattern similar to pernotatus. Only one imperfectly 
developed female adult was obtained. 

7. Aedes hebrideus and Aedes pernotatus are true morphological 
species as indicated by their morphological differences and their ability 
to hybridize only with extreme difficulty under laboratory conditions. 

8. Hybridization in nature between these two closely related species 
(taxonomically and geographically) is rare and is not an important 
factor in the present evolution of the group. 

9. The medical importance of Aedes hebrideus and Aedes pernotatus 
on these islands is not significant. Aedes pernotatus does not feed 
readily on man, and Aedes hebrideus epidemiologically is not responsible 
for the transmission of dengue or filariasis. 
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NEW SPECIES OF SIMULIIDAE (DIPTERA) FROM 
GUATEMALA II 


HERBERT T. DALMAT 
Laboratory of Tropical Diseases, 
National Institutes of Health, 
United States Public Health Service, 
Bethesda, Maryland 


In a paper now in press (1) the author described three new species 
of simuliids from Guatemala and gave notes on their ecology and 
distribution. The present work is a continuation in which three 


additional species are described. 


Simulium (Dyarella) delatorrei, new species 

Female.—3.1 mm. long. 

Head: Dichoptic. Antennae 1l-segmented, very deeply inserted, 
first segment small, third segment only slightly longer than second: 
first two segments yellow, the others dark brown. Frons, clypeus, 
and occipital region black, completely covered by greyish-white prui- 
nosity; occipital, frontal, and clypeal hairs black. Fronto-ocular 
triangle 44 uw in height, the base 72 uw. Bucco-pharyngeal apparatus 
not heavily sclerotized, the lateral processes hardly more expanded or 
thickened than the border of the median space; without teeth. 

Thorax: Mesonotum black, the anterior three-fourths grey pruinose 
except for two narrow bands of the ground color which extend longi- 
tudinally, one on each side of the midline: each band is contiguous, at 
its anterior end, with a grey, pruinose, wedge-shaped patch which extends 
from the anterior margin of the mesonotum; lateral margins of meso- 
notum black; black pilosity sparsely distributed over entire surface, the 
hairs being longer and more numerous on the posterior median area; 
narrow, appressed, golden scales also adorn the mesonotum, these 
being more numerous along the periphery. Scutellum reddish-brown 
with black pilosity. Postnotum reddish-brown with two symmetrical 
triangular patches of greyish-white pruinosity on anterior margin, one 
on each side of the midline; without pilosity Stem of halter brown, 
knob yellowish-white. Wings, 3.3 mm. long; Sc pilose except near its 
distal end; R, pilose only along the distal two-thirds; Re,; simple, 
pilose except along a very short basal section; Cue arcuate; discal cell 
absent 

Legs: Leg 1—-Length, 3.0 mm.; coxa and trochanter yellow: femur 
and tibiae yellow except for a small apical dark brown band on the 


1The studies and observations on which this article is based were conducted 
with the support of the Laboratory of Tropical Diseases of the National Institute 
of Health, U.S. Public Health Service, under the sponsorship of the Pan American 
Sanitary Bureau in cooperation with the Direccién General de Sanidad Publica of 
the Republic of Guatemala. The investigation was aided by a research grant 
from the Division of Research Grants and Fellowships of the National Institutes 
of Health. Costs of publication have been paid by the Pan American Sanitary 
Bureau 


137 





| 
| 
! 
) 
| 
: 
| 


over 


138 Annals Entomological Society of America |Vol. XLIII, 


latter; tarsus completely black. Leg 2—Length, 2.7 mm.; coxa dark 
brown, trochanter yellow; femur yellow with minute apical dark patch 
on dorsal face; tibia yellow with dark brown apical band; basitarsus 
yellow along basal half, the distal half and remaining tarsal segments 
black. Leg 3—Length, 3.4 mm.; same color patterns as on leg 2 with 
the exception of the basitarsus which is yellow along the basal two- 
thirds; spines on outer ventral margin of basitarsus numerous, strongly 
pointed, and comparatively long (50 yw); calcipala distinct but narrow 
and rather short; pedisulcus indicated but not deeply incised, rather 
distant from calcipala; claw with basal heel somewhat spine-like and 
with submedian tooth. 

Abdomen: First two segments dark brown with grey pruinosity; 
third, fourth, fifth, and eighth segments dark brown, dull; sixth and 
seventh segments shiny yellow; ninth tergite and the genitalia yellow. 
Entire dorsal surface of abdomen clothed with short black hairs. 
Sternites grey pruinose. 

Genitalia: Anal lobe broadly truncate, with narrow antero-dorsal 
projection; antero-ventral angle heavily clothed with hairs; ventral 
border hardly extending beyond the ventral limit of cercus. Cercus 
rounded, longer than high (fig. 1). Genital rod (fig. 2) narrow with 
extensive, broad, basal dilatation; arms with somewhat quadrangular 
expansions. Ovipositor intimately associated with the anal lobe, so 
much so, that in profile the ovipositor almost completely masks it; 
ovipositor with bulbous basal section and with elongated, conical, very 
sharply pointed distal section; extends ventrally. 

Male.—2.6 mm. long. 

Head: Holoptic. Eyes black. Antennae 11l-segmented, the first 
two segments dark yellow, the others black. Palpi black. Clypeus 
silvery pruinose with black pilosity. 

Thorax: Mesonotum velvety-black, the anterior three-fourths 
clothed with silvery-grey pruinosity except for a median triangular 
patch which is contiguous with the anterior margin and extends one- 
fourth the way back, and two longitudinal stripes which extend along 
the middle half of the notum, one on either side of the mid-line; the 
stripes broaden posteriorly; the appearance of the black basic color in 
the areas mentioned divide the pruinose zone into three distinct patches. 
Narrow, appressed, pale yellow scales investing entire notum, more 
abundant on anterior half and along lateral margins. Posterior medial 
area grey-pruinose, with some yellow scales and with numerous black 
hairs. Scutellum velvety-black with black pilosity. Postnotum same 
color as scutellum but with two triangular tan pruinose patches, one 
on either side of the midline, contiguous with the anterior margin. 
Halteres with brown stem and yellowish knob. Wings, 2.9 mm. long. 
Se bare except for a very few hairs along short section at its base, 
R, bare only along basal third; Re,; simple, pilose except along its 
basal third; Cue arcuate; discal cell absent 

Legs: Leg 1—Length, 2.9 mm.; coxa black, trochanter yellow with 
fringe of black hairs; femur with yellow ventral edge and black dorsal 
edge; yellow on inner aspect with a wide, median, longitudinal band 
of stiff black hairs which give that face of the femur a striped appearance; 
ventral margin of outer aspect yellow, the rest black; tibia with apical 
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and distal black rings, and central white area on its outer aspect; inner 
aspect all white; all white areas clothed with white hairs; tarsus com- 
pletely black. Leg 2—Length, 2.7 mm.; coxa black, trochanter dark 
yellow with fringe of black hairs; femur deep yellow except for small 
apical dark brown ring; tibia yellow along basal three-fourths, black 
on distal fourth; basal third of basitarsus dark yellow, the remainder, as 
well as all other tarsal segments, black. Leg 3—Length, 3.3 mm.; 
coxa black, trochanter dark brown; femur black except for small basal 
yellow ring; tibia yellow on basal two-fifths, the remainder black; basal 
half of basitarsus yellow, the distal half, and all other tarsal segments 
black; basitarsus broadly expanded; calcipala and pedisulcus well 
de veloped 

Abdomen: Velvety-black. Tergite and pleurites of second segment 
silvery pruinose; pleurites and lateral margins of tergites of sixth and 
seventh segments similarly pruinose; eighth tergite grey-pruinose. 
Posterior margin of second segment, especially on the pleurites, with 
band of dense, black hairs, so long that they reach at least to the posterior 
margin of the fourth segment. Sternites dull-grey pruinose. 

Genitalia: Sidepiece wider than long. Clasper longer than wide, 
1.8 times as long as sidepiece; very narrow, wide inwardly projecting 
basal process which is clothed with short hairs; apex with crown of 
minute, heavily sclerotized, spine-like processes and with a single, 
stout, blunt, apical spine. All hairs of sidepiece and clasper com- 
paratively short and weak (fig. 3). Adminiculum longer than wide 
with large, strongiv sclerotized basal processes; body of adminiculum 
with apical prolongation and with ventral keel, both of which are well 
haired; small, lateral, hyaline, wing-like structures extending from body 
of adminiculum near basal processes (fig. 4). Adminicular arms heavily 
haired, with two apical teeth and another similar tooth about halfway 
along its length; lateral plate quadrangular (fig. 5). 

Pupa.—Cocoon: Greatest length, 3.5 mm.; with simple, parchment- 
like texture, with slight collar, and with no thickening of the rim around 
anterior aperture; ventral surface woven along posterior half only 
(hig. 0) 

Filaments: Respiratory apparatus of each side composed of a very 
massive, horn-like dorsal element, a smaller ventral element, and a 
short, tail-like extension of the dorsal element which is directed mesad 
figs. 6 and 7 Filaments with pseudo-articulations and with rather 
regularly arranged striations perpendicular to the transverse annula- 
tions. Length of dorsal element of respiratory apparatus as measured 
from above, 1.8 mm 

T pa of estevect Vargas (4) appears similar to that of delatorrei 
the following characters: Simulium (Hearlea) estevezi 
loes not show distinct striations perpendicular to the primary pseudo- 
articulations of the dorsal element of the respiratory apparatus. In 
estevest this same element is longer and narrower, tapering more to a 
point; after projecting anteriorly a short distance, it curves acutely 
downward so that it is practically parallel to the ventral element, and 
tl t s anteriorly, being almost contiguous with 
| 
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len it recurves, con 
1¢ substratum; this horizontal, apical section is very spatulate. The 
pupal filaments of delatorrei are also somewhat similar to those of 


Apickl 





Simuliidae from Guatemala, II 
Herbert T. Dalmat 


PLATE I FRANCES Ose 


Simulium (Dyarella) delatorrei, 1 p g ( m (in profile 
Pupal respiratory filament 





142 Annals Entomological Society of America |Vol. XLIII, 


canadense Hearle (2), but in the latter species the dorsal element is 
more bulbous, with tubercle-like expansions near the distal end, and it 
does not curve ventrad. 

Ecological Notes.—Simulium (Dyarella) delatorrei has been found 
in the highlands of Guatemala in the Departments of Solol4, Toto- 
nicapan, and San Marcos at altitudes ranging from 5250 feet to 9470 
feet, and in the Department of Chimaltenango at an altitude of 6272 
feet. The streams ranged from narrow run-off ditches to ones almost 
ten feet wide, the majority being of the wider type. The depths 
varied from 4 inches to one foot. The pH, from 6.4 to 7.4. Tem- 
perature, from 8° C. to 19°C. Current speed, from 8 inches per second 
to that of a waterfall, with the majority having a speed of about 24 
inches per second. In almost all cases the collecting spots were exposed 
to the sun; the river beds were always composed of sand, with small 
and large stones, and at times, with small quantities of mud. The 
pupae were found attached to leaves of emergent vegetation, to stones, 
twigs, and to pine needles that had fallen onto the surface of the water. 
All collections were made during the months from October to April. 
Other species found breeding in the same streams were: S. veracruzanum 
Vargas, smarti Vargas, metallicum Bellardi, capricornis de Leén, callidum 
Dyar & Shannon, rubicundulum Knab, aureum (Fries), tricornis de Leén, 
wrighti Vargas, and microbranchium Dalmat. 

Types.— Holotype: Female (Accession 6P-S); reared from pupa 
collected in the Rio Samala, Totonicapan, Guatemala, on February 24, 
1949, by Jaime Rosales G. and Herbert T. Dalmat; prepared on five 
slides consisting of the head, bucco-pharyngeal apparatus, wings, legs, 
and genitalia; pupal skin and cocoon in alcohol. Allotype: Male 
(Accession 6T-2); reared from pupa collected in same river as holotype 
on March 5, 1949, by Jaime Rosales G. and Adan Flores; specimen on 
minute nadel, with one wing mounted on slide; pupal case and cocoon 
in alcohol. Paratypes: One female (6T-11) reared from pupa collected 
with allotype; adult pinned and pupal skin and cocoon in alcohol. 
One male (6T-19) from same collection; legs, wings, and genitalia 
mounted on slides, the rest discarded because of poor condition; pupal 
skin and cocoon in alcohol. One female (I-18) reared from pupa col- 
lected at type locality on December 11, 1947, by J. Onofre Ochoa A. 
and Herbert T. Dalmat; adult pinned, pupal skin and cocoon in alcohol. 
One female (5W-3) reared from pupa collected at Rio El Molino, Finca 
El Tesoro, Chichicastenango, Quiché, on December 13, 1948, by J. 
Onofre Ochoa A., Vicente Castellanos, and Adalberto Girén; adult 
pinned, genitalia mounted on slide, pupal skin and cocoon in alcohol. 
One male (F-10) reared from pupa collected at the sides of the smaller 
waterfall just beyond Panajachel, Solola, on December 9, 1947, by 
J. Onofre Ochoa A. and Herbert T. Dalmat; adult pinned, pupal skin 
and cocoon in alcohol. One female (FF-2) reared from pupa collected at 
type locality on April 6, 1948, by Helvidio Ochoa and Herbert T. 
Dalmat; adult pinned, pupal skin and cocoon in alcohol. Two females 
and one male (Acat. 652-3, 5, 4) reared from pupae collected in the Rio 
Ciprés, Aldea los Pajales (Acatenango, Chimaltenango) on April 13, 
1949, by Carlos R. Santizo P. and Juan Marroquin G.; adults pinned 
on minuten nadeln, pupal cases and cocoons in alcohol. One female 
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(I-21A) dissected from pupa collected with female I-18; slide prepared 
of head, bucco-pharyngeal apparatus, wings, legs, and genitalia. One 
male (I-21B) dissected from pupa collected with female I-18; slides 
prepared of legs and genitalia. Pupal skins and cocoons of last men- 
tioned female and male preserved in alcohol. Six pupae (6W-5) collected 
in the Rio Patanatic #3, Panajachel, Solol4 on March 16, 1949, by 
J. Onofre Ochoa A., Vicente Castellanos, and Adalberto Girén. One 
pupa (J-11) collected at the Rio Guatayil, Aldea Chamaco, San Marcos, 
on December 14, 1947, by J. Onofre Ochoa A. and Herbert T. Dalmat; 
genitalia mounted on slide of adult female dissected from pupa. One 
female (4X-23) and one pupa (4X-27) collected at type locality on 
October 5, 1948, by J. Onofre Ochoa A., Addn Flores, and Carlos 
Ochoa; adult pinned. Nine pupae (6T-20) collected with allotype 
Five pupae (I-21) collected with female I-18. One pupa (FF-17) 
collected with female FF-2. One pupa (F-17) collected with male F-10 

Holotype and paratype male (F-10) deposited in the collection of 
the United States National Museum; allotype and all other paratypes in 
collection of the author. 

This species has been named in honor of Mr. Luis de la Torre who, 
during his stay in Guatemala, helped the author collect simuliids 


Simulium (Hearlea) ethelae, new species 


Female.—3.0 mm. long. 

Head: Dichoptic: eyes black. Fronto-ocular triangle 140 yw high 
and 112 nat base. Antennae 11-segmented, the first segment extremely 
small and deeply inserted into head capsule; third segment as long as 
the first two measured together; all segments subequal in width, the 
antennae hardly tapering; first two segments yellowish-brown, all 
others black. Palpi black. Bucco-pharyngeal apparatus simple, the 
lateral processes and the margin between them well sclerotized. Frons, 
clypeus, and occipital region black, completely covered by-greyish-white 
pruinosity; all hairs of these regions black. 

Thorax: Mesonotum black; with the head of the fly oriented forward 
and the light source directed from in front at a 45° angle to the dorsum, 
there is seen on the mesonotum a broad, longitudinal, median, grey 
pruinose band which starts about one-eighth the way back from the 
anterior margin; a similar longitudinal band is present on each side of 
the median one, separated from it by a narrow black stripe; that part of 
the mesonotum anterior to each of the lateral longitudinal bands, and 
also the lateral margins of the notum, silvery pruinose; golden-yellow, 
scale-like hairs and short black hairs distributed over notum, the former 
being more numerous on the anterior half: several long black hairs on 
posterior median region. Pleura evenly grey-pruinose. Scutellum 
black with numerous golden-yellow appressed hairs and long fine black 
ones. Postnotum black with small patch of tan pruinosity on each side 
of the midline. Stem of halter dark brown, knob yellowish-white 
Wings, 3.3 mm. long; Sc pilose along entire length; R, pilose only on 
distal half; Re,; simple (R44; absent), pilose its entire length except 
for very short basal section; Cue arcuate; discal cell absent. 

Legs: Leg 1—Length, 3.3 mm.; coxa and trochanter yellow; femur 
yellow with slight darkening at distal extremity, clothed with short, 
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flat, yellow hairs and stouter, longer, black hairs; tibia yellow with 
apical dark brown ring, clothed with white pruinosity and with similar 
investiture of hairs to that of femur; tarsus completely black. Leg 2 
Length, 2.9 mm.; coxa black, trochanter dark brown; femur and tibia 
with same color patterns as on leg 1; tarsus completely black except for 
narrow stripe on ventral face of basitarsus which is yellow and which 
bears yellow hairs. Leg 3—Length, 3.6 mm.; coxa black, trochanter 
dark brown; femur and tibia yellow, each with apical dari ring; basi- 
tarsus yellow on basal two-thirds, the second segment yellow on its 
basal half; the remainder of these segments, as well as all other tarsal 
segments, black; calcipala well developed, not quite reaching the area 
of the pedisulcus; pedisulcus hardly indicated; claw with submedian 
tooth 

Abdomen: Velvety-black; tergite of segment one, and tergites and 
pleurites of segments two and six, grey-pruinose; posterior margin 
of first abdominal segment with fringe of black hairs, more dense on the 
pleurites. Sternites grey-pruinose. 

Genitalia: Cercus quadrangular, higher than long. Anal lobe 
irregularly quadrangular, with finger-like extension projecting from 
posterior ventral angle. Genital rod with expanded base, the dilatation 
extending for more than one-third the length of the rod; expansions at 
end of arms triangular and simple. Ovipositor rather blunt and short 
(figs. S and 9) 

Male.—This specimen was extracted from its pupal skin after normal 
emergence failed. Only the legs and genitalia are in condition suitable 
for description. 

Legs: All coxae with apical fringe of rather long dark hairs. Leg 1— 
Length, 2.8 mm.; coxa, trochanter, and femur yellow, the femur clothed 
with numerous rather long, dark hairs; tibia yellow except for apical 
black band; tarsus black. Leg 2—Length, 2.4 mm.; coxa dark brown, 
trochanter yellowish-brown; femur yellow with darker apical ring; 
tibia yellow along its basal three-fourths, the apical fourth and the 
entire tarsus black. Leg 3—Length, 3.1 mm.; coxa dark brown, 
trochanter yellow; femur and tibia yellow except for dark brown band 
across the apex of each; tarsus black except for basal third of basitarsus 
and basal half of second tarsal segment which are yellow. Tibia and 
tarsus greatly expanded, the tibia with two hairy extensions from the 
apex of its dorsal face. Calcipala well developed; pedisulcus absent. 
Basal, bulb-like dilatation of second tarsal segment on its dorsal aspect. 
Claw with very minute submedian tooth. 

Genitalia: Sidepiece wider than long with well-developed, dome- 
shaped, dorsal expansion on inner side; dorsal opening broadly quad- 
rangular. Clasper long and narrow, with short, blunt, apical spine 
arising from longitudinal furrow near distal end (fig. 10). Body of 
adminiculum quadrangular, broader than long, the basal processes 
almost equalling it in length; apical margin with median indentation; 
triangularly-shaped keel extends longitudinally along ventral aspect 
from median indentation, with which its base coincides, to the interior 
basal margin; base of keel, as well as apical margin of adminiculum, 
with long, curled hairs; row of shorter hairs on each margin of the keel; 


ix, 


ventral surface of body of adminiculum clothed with minute, 
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appressed hairs; basal processes heavily sclerotized along their basal 
half, the outer aspect of each, in the central region, bearing a small, 
wing-like expansion (fig. 11). Adminicular arm heavily sclerot‘zed, 
with two long teeth extending from its middle region, and with one 
short, blunt tooth and one longer tooth at its apex: lateral plate quad- 
rangular and somewhat wrinkled (fig. 12) 

Pupa.—Cocoon: Dorsal slope, 3.1 mm.; longest dimension, 3.8 mm.; 
widest dimension, 1.8 mm. Case simple, with parchment-like texture, 
short anterior collar, and with rim around anterior aperture of same 
thickness as rest of cocoon (fig. 13) 

Filaments: The respiratory apparatus of each side is composed of 
a dorsal element and a lateroventral element, each horn-like and with 
pseudo-articulations. The filaments resemble those of deleoni Vargas 
(5) and capricornis de Leén (3) in general form, but they are much 
narrower, and the dorsal filament curves down more acutely than in 
these two species (figs. 13 and 14). 

The shape of the claspers and adminiculum, the form of the anal 
lobe, and the type of pupal filaments place this species in the subgenus 
Hearlea. It can be differentiated from related members in this group 
as follows: From carolinae de Leén (3) by the lack of secondary branching 
of the pupal filaments; from estevezi Vargas (4) and dalmati Vargas (6) 
by the form of the adminiculum and genital rod, as well as the difference 

form of the respiratory elements of the pupa; from canadense Hearle 
(2) by the lack of the small dorsal spur on the pupal filaments. 

Ecological Notes.—This species has been found only in the highlands 
of Guatemala between 5500 and 6500 feet. It has been collected only 
during the dry months of November, December, and March. The 
width of the streams in which it has been found breeding ranges from 
2.5 feet to 8 feet; the depth, from 4 to 6 inches; temperature, from 12° C 
to 17° C.; the current speed, from 14 inches per second to that of a small 
cascade. In all cases the substratum for the pupae was either small 
petioles or a rock-like formation of earth. The stream beds were 
composed of sand, with small and large stones, and with few emergent 
plants. All collections were made in sections of the streams exposed 

! Other species found in the same streams are: S. capricornis 
de Leén, rubicundulum Knab, carolinae de Leén, veracruzanum Vargas, 
callidum Dyar & Shannon, microbranchium Dalmat, and delatorrei 
Dalmat 

Tvpes.— Holotype: Female (Accession 3°'0"-1), reared from pupa 

lected in the Rio Los Arcos, near Los Encuentros, Sololé on 

1, 1948, by Luis de la Torre and Herbert T. Dalmat; adult 

on cork mount, pupal case and cocoon in alcohol. Allotype: Male 
(Accession 5\-7), dissected from pupal case; pupa collected at type 
locality on December 13, 1948, by Vicente Castellanos, Adalberto 
Giron, and J. Onofre Ochoa A.; genitalia, legs, and wings mounted 
on slides, the remainder of adult discarded due to poor condition; 
pupal case and cocoon in alcohol. Paratypes: One female (3 ‘‘0’’-2), 
‘oll h holotype; adult pinned, pupal case and cocoon in alcohol. 
“0”-6). One pupa (3 “‘0"-5). One pupa (3 ‘‘0’’-2A). 

1, bueco-pharyngeal apparatus, legs, genitalia, and 

ssected from pupa (3 “0”’-6A). Slides of legs, wings, 
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and genitalia prepared from male dissected from pupa (3 “‘0’’-6C). Slide 
of genital rod prepared from female extracted from pupa (3 ‘‘0’’-6B). 
Slides prepared of pupal filaments and genitalia of adult male dissected 
from pupa (3 ‘‘0"-6D). All pupae of Accession 3 ‘‘0” were collected 
with the holotype; the pupal cases and the cocoons are preserved in 
alcohol. One pupa (6W-11), collected in the Rio Patanatic #3, Pana- 
jachel, Solola, on March 16, 1949, by Adan Flores M. and Jaime Rosales 
G.; slides prepared of genitalia, legs, head and bucco-pharyngeal 
apparatus of the adult female extracted from pupal case; case and 
cocoon preserved in alcohol. One pupa (6W-10) collected with last- 
mentioned pupa. Four pupae (5V-11) collected with allotype. Three 
pupae (SY-9) collected in a stream just beyond San Carlos Sija, between 
Quezaltenango and Huehuetenango (Route #9), on December 15, 1948, 
by Adalberto Girén, Vicente Castellanos, and J. Onofre Ochoa A. 

Holotype and allotype in collection of the United States National 
Museum; paratypes in collection of author. 

Species dedicated to my wife, who has unselfishly helped to make this 
work possible. 


Simulium (Hearlea) nigricornis, new species 


To date, only five pupae of this species have been found. Slides 
have been prepared of the male genitalia, the female genitalia (cercus, 
anal lobe, and a part of the genital fork), the head and bucco-pharyngeal 
apparatus of the female. The adults were secured by dissecting them 
from within the pupal skins. The condition of the slide material and the 
lack of naturally emerged adults permits only the partial description 
given below 

Male.—Genitalia: Sidepiece broader than long with extremely 
prominent dome-shaped extension from the inner, posterior corner of 
the dorsal surface; extension so pronounced that it gives the sidepiece 
an appearance of being pentagonal. Clasper long and narrow, with 
well-developed apical spine arising from short longitudinal furrow 
near its apex (fig. 15). Adminiculum with main body broader than 
long; general shape quadrangular with all margins rounded; basal 
processes broad and heavily sclerotized throughout, equal in length 
to the body of the adminiculum; apical margin of adminiculum in the 
form of two rounded, lateral expansions, between which projects a 
median, finger-like extension clothed with curled hairs; on the ventral 
surface of the adminiculum, extending anteriorly from the median 
prolongation, there is a moderately pronounced keel which reaches the 
anterior margin; keel with row of hairs on both edges; strong, stout 
spine present on each side of ventral surface (fig. 16). Admuinicular 
arm heavily sclerotized, with two semicircular, hyaline, chitinized 
processes near its attachment to the lateral plate and three rather blun 
teeth at its distal end; lateral plate hyaline, without wrinkles, triangular 
in shape (fig. 17) 

Female.—Dichoptic. Antenna 1l-segmented, not strongly tapered, 
the third segment equal in length to the fourth and fifth measured 
together. Bucco-pharyngeal apparatus simple, the lateral processes 
weil sclerotized, and with a definite indentation in the margin of the 
inner space. Fronto-ocular triangle 32 » high and 52 yu wide at base. 
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Genitalia: Cercus quadrangular, higher than broad, clothed with 
numerous spines and with minute, appressed hairs. Anal lobe elongate, 
extending ventrad beyond the ventral border of the cercus; with minute, 
appressed hairs over entire surface and stout spines distributed sparsely 
only on ventral half; anterior ventral angle clothed with numerous fine 
hairs (fig. 18). Genital rod with apical expansions triangular, only the 
external basal angle rather heavily sclerotized and pointed (fig. 19). 

Pupa.—Cocoon: Dorsal slope, 3.0 mm.; longest dimension, 3.8 mm. ; 
widest dimension, 1.3 mm. Case simple, with very fine texture and 
with short anterior collar: rim around anterior aperture thickened 
(fig. 20). 

Filaments: The respiratory apparatus of each side is comprised of a 
dorsal and lateroventral element, both appearing horn-like; pseudo- 
articulations of lateroventral element simple: those of dorsal element. 
when viewed from above, apparently radiating from the midline toward 
the lateral and anterior margins; dorsal element extremely broad, 
appressed dorsoventrally, and black along the distal three-fourths of its 
length (fig. 21 

This species most resembles Simulium (Hearlea) ethelae Dalmat in 
the general form of its cocoon and in the form of the genital structures 
of the male. However, it can be distinguished from ethelae by the 
following characters: The relatively shorter clasper; the more irregular 
shape of the sidepiece; the presence of a median, haired prolongation 
of the apical margin of the adminiculum; lack of minute hairs investing 
ventral surface of adminiculum but with one long spine on each side; 
longer, more extensively sclerotized basal processes of adminiculum; 
lack of wing-like expansions on outer face of basal processes; triangular 
shape of lateral plate; and the presence of two semicircular structures 
near attachment of the adminicular arms to the lateral plate. S. (H.) 
nigricornis can be distinguished from all other members of this sub- 
genus which have horn-like respiratory filaments by the short, very 
broad form of the dorsal element of its respiratory apparatus, the type 


¢ 
k 


of pseudo-articulation it possesses, and the black coloration at its 
distal end. 

Ecological Notes.—Simulium ( Hearlea) nigricornis has been found in 
only two streams, Rio Laguneta, Finca Tehuydé Luch, and Rio Costita, 
Finea La Providencia, both in the municipality of Acatenango (Chimal- 

iango, Guatemala These streams flow along the Pacific slope of 

Voleano Acatenango at an altitude ranging from 4000 to 5000 feet. 

t are approximately two feet wide, one inch deep, with 
varying between 15° C. and 19° C., the pH, 7.2, and the 
between 9 inches per second and 19 inches per second. 
spots were usually shaded by trees and shrubs and in all 
bed was composed of sand, small and large stones, and 
‘tation. The pupae were always collected on large 
ll collections were made during the dry months 
Other species found in the same streams are: 

smarti Vargas, and rubicundulum Knab. 
Male (Accession Acat. 589-8) dissected from 
ted in the Rio Laguneta, Finca Tehuya Luch, 
ngo, on February 26, 1949, by Carlos R. 
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Santizo P. and Juan Marroquin G.; genitalia mounted on slide, 
remainder of adult discarded; pupal skin and cocoon in alcohol. Allo- 
type: Female (Accession Acat. 589-8A) dissected from pupal skin; 
pupa collected with holotype: slides prepared of head, bucco-pharyngea! 
apparatus, wings, legs, and genitalia; pupal skin and cocoon preserved 
in alcohol. Paratypes: One pupa (Acat. 590-11) collected at type 
locality on March 23, 1949, by Daniel Luch. One pupa (Acat. 667-3) 
collected at type locality on March 28, 1949, by José H. Rosales G. 
and Daniel Luch. One pupa (Acat. 604-16) collected in the Rio 
Costita, Finca La Providencia, Acatenango, on March 14, 1949, by 
Domingo Monttfar and Daniel Luch. Paratype (Acat. 604-16) in the 
collection of the United States National Museum; holotype, allotype, 
and all other paratypes in collection of author. 
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THE MODE OF ACTION OF ORGANIC INSECTICIDES, by Roperr L 
MetcaLr. Review No. 1, (1948), 84 pages. Chemical Biological Coordina 
tion Center, National Research Council, Washington, D. C. Price, $1.00 

The author has collected and carefully arranged information from 300 crit 
ically selected papers relating to the subject of this timely review. ‘The 
material has been organized into nine chapters, each dealing with a recognized 
insecticide or class of insecticides. A brief review of the chemistry of each 
material has been presented in order to make the following discussion of toxico 
logical, physiological, and biochemical information more intelligible."' The 
entrance of insecticides into the insect body and theories of toxic action are 
considered. 

It is not feasible in a brief review of Dr. Metcalf’s publication to enter in 
any detail into a discussion of the subject matter, for a large amount of factual 
information is packed into the text and its 32 tables. The experimental ento 
mologists and investigators in other fields who are actively concerned with the 
mode of action of drugs and poisons will find this review valuable, and the mor 
casual scientific reader who may wish to become more familiar with recent trend 
in this entomological area will find its perusal well worth while. 

The critical handling of the subject matter is evident in the manner of 
presentation. The author wisely has refrained from attempting to present 
reader with ultimate conclusions as to mode of action. The thoughtful reader 
very likely will be left with a healthy appreciation of the current need for mucl 
nore fundamental research on the problems of how insecticides kill, problems of 
such ultimate significance to those concerned with the control of insect pest 

The author, who prepared this review at the request of the Entomolog) 
Subcommittee of the Chemical-Biological Coordination Center, is to be cor 
gratulated upon having accomplished a significant undertaking ir thorough] 
competent manner.—J. F. YEAGER. 
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LONGEVITY IN THE ADULT WORKER HONEYBEE 


MORRIS ROCKSTEIN 


State College of Washington, Pullman! 


Scattered allusions to the longevity of insects are to be found as 
concomitant data in studies of widely varying kinds. Riley (1895) 
gave the life expectancy of the worker bee in the summer season as 
three weeks, as compared with a maximum of eight months over the 
winter months. Demuth (1926) suggested values of six to ten weeks 
for summer longevity as contrasted to a winter longevity of six to eight 
months for the same insect. Milum (1931) gave as the life span of the 
adult worker six to eight weeks for summer months and six to eight 
months for winter months. In an experiment on the change in the 
weight and nitrogen content of worker bees, Haydak (1937) was able 
to take a final sample as late as 236 days after emergence as an adult, 
for bees kept indoors on a protein-free diet. Howard (1939) cited a 
report by Farrar of marked bees having been kept alive up to 320 days, 
but gave the average longevity of the worker bee as generally being 
from three to eight months. Phillips (1939), .1 acknowledged authority 
on the honeybee and apiculture in genera!, stated that the honeybee 
worker can live six to ten weeks during the summer season and as long 
as Six or more months during winter months. 

In a study on the physiology of aging of the adult worker honeybee,’ 
some interesting facts on the longevity of worker bees under conditions 
of normal activity of the hive, and of reduced indoor activity, were 
disclosed. 

Newly-emerged worker bees were marked for future identification 
with colored lacquer and introduced into a normally-functioning hive 

the apiary of the University of Minnesota. For indoor study, 
marked bees were similarly introduced into two large screen cages’ 
provided with a plentiful supply of honey, pollen and water. Each cage 
was exposed to a 100-watt incandescent lamp day and night to help 
shorten the duration of the experiment. Although bees were removed 
for the physiological-histological studies (as seen in Table I), these 
constituted only a small portion of the total number, over 90% of the 
original number of bees being left untouched to die a ‘‘natural”’ death. 
Table I shows that final sampling, determined by the availability of 
bees for study, was made after 51 days in the case of outdoor bees and 
after 63 and 73 days for the two indoor cases, respectively. Obviously, 
then, the longevity of the bees would exceed these periods by not many 
made at the University of Minnesota, University Farm, 


study was 
National Research Council Predoctoral Fellowship in the 


the author held a 
l Sciences 
*Physiological study to be published elsewhere. 
‘Designed by Dr. Mykola H. Haydak, Division of Entomology and Economic 
logy, University of Minnesota, dimensions being 50” (wide) by 30” (high) by 
deep 
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more than a few days, the final sampling being determined by the 
observed rapid rate of dying-off as the populations became very low. 
Moreover, in all three cases, the bees in the final samples were of com- 
parable ages, as indicated also in Table I by cell counts for representa- 
tive sections of the worker bee brain, the degree of degeneration of brain 
cells being used as a criterion for the extent of senescence (Hodge, 
1894; Phillips, 1939). 

Several of the individual workers cited earlier stress the fact that 
length of life is dependent upon the amount of work which worker 
bees are called upon to perform. Bees emerging late in the fall, when 
brood-rearing is being rapidly reduced to a minimum, and performing 
a minimum of field duties during the winter months (in the northern 
climates) can thus live to a ripe old age of six to eight months. The 
summer worker rarely lasts beyond six weeks to two months during 
the height of brood-rearing and the honeyflow, and, indeed, most 


TABLE I 


STATISTICS ON THE LONGEVITY OF WORKER HONEYBEES 


Outdoor Indoor Indoor 
Experiment (Hive) Bees Bees 

Bees Cage A Cage B 
Original number of bees ; 2700 1250 2500 
Total number of bees removed* 176 92 120 
Number of bees remaining at final sampling 11 17 35 
Average age in days, at last removal 51 63 73 
Average nerve cell countt 325 351 341 


*Total number removed for histological and physiological study. 
tMade at two different levels of the bee brain. 


reportedly die while on flights in the performance of field duties, literally 
in ‘‘harness."’ The data of the present report tend to corroborate in a 
roughly quantitative fashion the observations of apiculturists, as far 
as outdoor, hive bees are concerned. It is interesting that the indoor 
bees, despite forced activity by the stimulation of artificial lighting, 
nevertheless seem to be under reduced pressure, insofar as activity and 
resulting aging are concerned. Apparently, reduced range of flight 
due to the relatively small size of the cage (see footnote 3), and the 
lack of demands which a normally functioning hive makes upon the 
worker in the form of hive and field duties, result in a somewhat slower 
pace in activities and senescence as well. An interesting additional 
experiment might have been made, with the use of a cage which was 
only exposed to light for a shorter period. In this connection, Phillips 
(1922) found that completely starved bees lived an average of ‘'2.1934 
days for bees without any light at all, ‘‘1.2261’’ days under conditions 
of intermittent, diffuse lighting ee and only ‘1.1293’ days 
under conditions of continued exposure to light. This indicates the 
extent to which activity as enhanced by increased hours of light stimula- 
tion affects longevity in the worker honeybee. 
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SUMMARY 


By means of marked bees introduced into a normally-functioning 
hive, the average longevity of field bees during the middle and late 
spring months in Minnesota was found to be slightly more than 51 
days. This figure compares favorably with values cited for different 
workers. For bees maintained indoors in cages, exposed to continuous 
artificial lighting 24 hours a day, longevity was two to three weeks 
longer than for outdoor bees. 
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INSECTS AFFECTING FOREST PRODUCTS AND OTHER MATERIALS, 
by W. J]. CHAMBERLIN. ix+159 pages, 101 figures. Lithoprinted. O.S.C 
Cooperative Association, Corvallis, Ore., 1949. Price, $2.75. 

The subject of insect damage to timber and timber products, raw and finished, 
has not previously been treated in book form, and considerations of this topic 
in texts in forest entomology and in original sources have been either brief, frag- 
mentary, or both. In the present work, Dr. Chamberlin attempts to give an 
exposition of this subject, in not too technical language, for the use of foresters, 
structural and highway engineers, electrical engineers, and others who have need 
of such information. The forest entomologist and the teacher of forest ento- 
mology will find the work very useful 

After a brief introduction, the orders Isoptera (pp. 11-27), Lepidoptera (pp. 
28-38), Coleoptera (pp. 39-119), Hymenoptera (pp. 120-127) and Diptera 
pp. 128-132) are discussed in relation to direct damage to timber or timber 
products or in relation to feeding habits that would result indirectly in such 
damage. Control considerations are included, and lists of citations are appended 
to each section. A chapter on insects attacking metals (pp. 133-135), one on 
marine borers (pp. 136-147), and a general bibliography (sic!) on Coleoptera 
njurious to forest products (pp. 147-151) complete the work. 

Useful as this work will be, it suffers from several shortcomings. The line- 
drawing illustrations as a whole reproduced fairly satisfactorily, but some of the 
photogr ipl ic illustrations are so poor as to be worthless. Some inaccuracies are 
rather dismaying: for example, the reterence (p. 1) to the Mollusca as a ‘‘Class’’ 

r with the Crustacea and Insecta), and the statement that some flies have 
ennae ‘‘reduced to mere bristles’’ (p. 5), that in the Lepidoptera ‘‘the 
ws are larger than the hind wings;’’ and that in dipterous larva the mouth 
are lacking and ‘‘food is assimilated osmotically through the skin.'' These 
through attempts at oversimplification or overgeneralization, but 
‘theless errors Better editing would also have corrected numerous 

1 typographical errors.—M. T. J 





A NEW BAETIS FROM MICHIGAN 


(Ephemeroptera)' 


JUSTIN W. LEONARD, 
Michigan Department of Conservati 
Ann Arbor, Michigan 


The writer spent the period May 1 to October 19, 1948, in a 
temporary laboratory beside the Au Sable River in Crawford County, 
Michigan, where he maintained continuous observations on the aquatic 
insect fauna. Among a number of novelties obtained during the course 
of this study was the Baetis described below. Nymphs first attracted 
attention in collections made in mid-August. They grew rapidly 
thereafter, and subimagoes began to emerge from the stream and from 
laboratory rearing containers on September 11. Emergence was 
heaviest during the period October 1 to 3; no adults were taken after 
October 13. 

The ecological and faunistic aspects of the collection site will be 
discussed more fully elsewhere. It may be sufficient here to mention 
that the Au Sable River is a hard-water stream deriving almost all 
of its volume from spring seepages and tributaries; at the collection site 
it is about 80 feet wide and in midstream flows at a rate of 2.5 to 3.0 
feet per second over a bottom of mixed glacial gravel and sand. It is 
regarded as one of the most productive trout streams in the state 


Baetis hiemalis new species 


Male imago.—Length of body 8 mm., of forewing 8.5 mm. In 
life, the turbinate eyes (fig. 1) are a brilliant, glowing orange; in 
alcoholic material they are a subdued yellowish brown, while in dried 
specimens their color changes to a dark reddish purple. In living and 
in alcoholic examples the bases of the translucent, faintly amber ocelli 
are black, the head between the ocelli and eyes is smoky brown with a 
narrow white area contiguous to the anteromesal margin of the turbinate 
eyes, the antennae and ventral surface of the head are smoky brown; in 
dried specimens all of these areas and structures range from piceous 
to black. 

The thorax in life is shining piceous with purplish reflections, relieved 
by marginal white spots on the prescutum and by dilute grayish brown 
on the pleural folds. In alcoholic material, fading reduces the color 
of the notum to dark brown, and brings into sharper relief the pale 
marginal markings along the prescutum, scutum and scutellum, and 
on the pleural folds. In dried specimens the thorax is predominantly 
shining black, with paler areas changed to a deep reddish purple. 
Legs of living and dried specimens are amber, the tibiae and femora 


‘Contribution from the Michigan Institute for Fisheries Research. 
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suffused with smoky gray; in alcoholic material the legs fade to grayish 
white. Wings are hyaline, the venation pale amber, paired marginal 
intercalaries between all longitudinal veins of forewing from Sc to Cu; 
hind wing (fig. 1) with costal projection prominent, truncate. 

The abdomen in living specimens is piceous with purplish reflections, 
dorsally about the same color value as the thorax, ventrally slightly 
paler; in pinned specimens the color fades to uniform medium brown 
dorsally, pale olive ventrally, with dark tracheal arms visible in the 
pleural region; in alcoholic material the abdominal tergites appear 
dilute reddish brown and an obscure pale mid-dorsal line is revealed, 
while the sternites become smoky amber except for the 9th sternite 
and forceps bases, which remain reddish brown, and alabaster appears 
in the pleural region of segments 7 and 8. Claspers and “penis sheaths 


Pic. 1. Baetis hiemalis: Left, male genitalia (* 48); center, head of male, 
dorsal aspect (X 23); upper right, head of male, lateral aspect (X 23); lower right, 
hind wing of male (x 23 


are shown in figure 1. The caudal filaments, smoky amber in living and 
pinned specimens, fade to pearly white in alcoholic examples, and are 
always unringed. 

Female imago.—Length of body 8 mm., of fore wing 9.5 mm. Closely 
resembling male in ambisexual characters except as follows in alcoholic 
specimens: the entire ‘rs ad dorsum is pale pinkish gray with the bases 
of the ocelli broadly black and the occipital margin medium brown; 
the fore wing is longer in relation to body length than in the male 
(see measurements); and in the egg-swollen abdomen the tracheal 
trunks ramifying from the spiracles show more extensively than in 
the male F 

Holotype, male-—Michigan, Crawford County, T. 26 N., R. 2 W., 
Section 12, Au Sable River, J. W. Leonard and F. A. Leonard, October 3, 
1948; a reared specimen preserved in alcohol together with its nymphal 
and subimaginal exuviae, genitalia in slide mount 

illotype, female-—Same data as for holotype, but appeared as 
imago October 1, 1948; preserved in alcohol intact 





New Baetis from Michigan 
Justin W. Leonard 


Baetis hiemalis: Left, mature male nymph ( 12); upper right, labial palp of 
nymph (X 87); lower right, fourth gill (x 65 
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Paratypes (all taken in 1948 at same locality and by same collectors 
as holotype). Pinned.—October 13, 1 male, 1 female, reared. In 
alcohol, reared, with nymphal exuviae—September 11, 1 female; 
September 14, 1 male, 1 female; September 16, 2 females; September 17, 
2 females; October 1, 1 male, 3 females; October 2, 1 male, 2 females; 
October 3,4 males. Not reared.—September 22, 1 male; September 29, 
1 male. 

All types are deposited in the collection of the Insect Division, 
University of Michigan Museum of Zoology. 

Nymph.—Length of body 9-10 mm. General configuration, dorsal 
markings, and labial palp as shown in Plate I. Ground color very dark 
olive, lighter areas medium brown (body) to grayish white (legs); 
narrow middorsal pale stripe clearly defined and unbroken on head 
and thoracic nota, apically interrupted on abdominal tergites 1 to 6 
and 9 to 10, almost wholly obscured on 7 to 8. Venter of body paler 
than dorsum, lightly sclerotized portions of thoracic sterna, and 
abdominal sternite 1, grayish white, remainder of venter medium olive; 
abdominal sternites with paired median dark dots just apical to paired 
median subreniform dark spots, similar to markings of tergites (Plate I), 
and with a narrow, transverse pale mark about one-third the distance 
from the apex of each sternite except 10 originating on either side of 
the mid-ventral line and extending laterally to join the pale, semi- 
transparent lateral borders of the segments. Gills (Plate I) with 
darkened margins, and with rather conspicuous dark tracheae in all 
except first and last pairs, in which tracheae are rather faint. Caudal 
filaments unbanded, darker basally, fading to grayish white apically, 
laterals 23% longer than median. 

Nymphs.—Same locality and collectors as holotype, September 16, 
16 nymphs; October 2, 1 nymph; October 3, 2 nymphs; all 1948. 

When nymphs of this species first attracted attention, in collections 
made about a month before emergence started, they were tentatively 
referred to Baetis brunneicolor McDunnough. As growth proceeded, 
their size, pattern, and certain morphological characters including 
gills, labial palp, and length of lateral caudal filaments in relation to the 
middie filament removed them from this assignment. Mature nymphs 
suggested B. hudsonicus, described by Ide (1937) from nymphal material. 
Significant differences between hiemalis and hudsonicus were apparent, 
however. Characters of mature hiemalis nymphs are tabulated with 
corresponding characters of hudsonicus as described by Ide (1937). 


hiemalis hudsonicus 
9-10 mm 7.5-8.5 mm. 
With distinct pattern “evenly brown.,”’ 
Apical third of femora pale, “evenly suffused with 
with dark median band brown.”"’ 
ind piceous apical stripe 
ne color as remaining “segment | pale."’ 
ents 
sae disti (resen % without conspicuou 
g brunneicolor tracheae."’ 
ils 23°) longer that ‘caudal filaments subequal, 


median rather longer.’ 
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The labial palp of hiemalis (Plate I) closely resembles that of 
hudsonicus as figured by Ide (1937). On morphological grounds, 
hiemalis would seem to be closely related to hudsonicus and only slightly 
less so to brunneicolor. Its size, morphological differences, and very 
late season of emergence, should assist in differentiating it from these 
close congeners. 

Mature nymphs of /iemalis were collected most plentifully in areas 
of shallow, sluggish flow near the edge of the river, where they clung 
to submerged vegetation. During the emergence period air tem- 
peratures dropped as low as 24° F. at night; the subimaginal stage 
lasted 48 to 72 hours. 

The assistance of Dr. B. D. Burks, who checked the hiemalis material 
and concurred in the view that it represented an undescribed species, is 
gratefully acknowledged. 


REFERENCE 


Ide, F. P. 1937. Descriptions of Eastern North American Species of Baetine 
Mayflies with particular reference to the Nymphal Stages. Canadian Ento- 
mologist, 69: 219-231, 235-243, pls. 8-12. 


PHYSIOLOGIE DE L’:NSECTE, by Remy Curauvin. 619 pages. Institute 
Nationale de la Recherche Agronomique, Paris. 1949. Price, 2500 fr 

This is a much-needed work on the subject, bringing up to date the literature 
of the field of insect physiology. In the ten years which have elapsed since the 
appearance of the pioneer and only work on the subject of insect physiology, 
by Dr. Wigglesworth, tremendous advances have been made in methods and 
techniques in biophysics and biochemistry. These have gradually been adapted, 
by general physiologists as well as insect physiologists, to studies on the physiology 
of insects (e.g., the use of isotopes in physiological studies, studies involving the 
electron microscope, etc. Not only has the author included findings based on 
biochemical methods especially, but he has also included actual descriptions of 
methods and apparatus, the latter occasionally illustrated. The work is con 
ventionally divided into nine chapters beginning with the [in]tegument and ending 
with reproduction. An excellent treatment of insect nutrition and of the lesser 
known sex physiology studies of von Frisch, as well as a section described by the 
author as “‘ecophysiology,’' are included. The last-mentioned will prove of 
interest to ecologists interested in laboratory bases for environmental influences 
on insect growth. The general treatment of the modern concept of cuticle com 
position, as expounded by A. G. Richards, is especially commendable, since the 
now refuted concept of a chitinous base for insect cuticle is still being taught | 
some contemporary entomologists 

The excellent bibliography at the end of several chapters is marked with mort 
than infrequent inconsistencies in the titles of English-written journals. The 
Journal of Cellular and Comparative Physiology, for example, is written in 
least four different fashions, capital letters for the adjectival words being included 
or omitted inconsistently from time to time. The index also leaves much to be 
desired, since its arrangement according to generic and family names makes the 
finding of material quite difficult. This is paradoxical, since the arrangement 
of the chapters and content is in the classical manner, t.e., according to the 
physiology of the various organ systems 

Aside from occasional apparently typographical errors in the text, the book 

well-written and reads easily As such it is a work which could be used as 

basic text in Insect Phvsiology bv student capable ot handling the language 


M. ROcCKSTEIN 





THE ENTOMOLOGICAL SOCIETY OF AMERICA 
PROCEEDINGS OF THE FORTY-FOURTH ANNUAL MEETING 


Tampa, Florida, December 13-16, 1949 


The Entomological Society of America held its forty-fourth annual 
meeting Tuesday through Friday, December 13-16, 1949, in conjunction 
with the annual meeting of the American Association of Economic 
Entomologists. Headquarters were at the Hillsboro Hotel. Attendance 
for the combined meetings totaled over 600. Joint sessions were held 
with the American Association of Economic Entomologists and the 
Florida Entomological Society. 

The Tampa Chamber of Commerce, cooperating with other Florida 
groups, carried out an extensive program for the entertainment of the 
ladies. This included functions at the University of Tampa Women’s 
Club and at the Yacht Club, and tours of the various scenic spots and 
points of interest. 

The following sessions of the Society were held: 


Tuesday, December 13 

8:30 A. M.—Registration. 

10:00 A. M.—-Joint Session. President Peterson opened the Session 
with a word of welcome to the assembled entomologists 
and introduced the President of the A.A.E.E., A. M. 
Boyce, whoa delivered the address of the President on the 
subject‘‘ Citrus Insects.”’ 

1:30 P. M.—General Session; Presentation of Papers. President 
Peterson called the meeting to order and appointed the 
following committees: 

Nominating Committee: C. W. SABROSKY, CHARLES 
MICHENER and C. E. MICKEL, Chairman. 

Resolutions Committee: EARL PRITCHARD, J.C. BRADLEY, 
and Z. P. METCALF, Chairman. 


Wednesday, December 14 
Joint Session—Special Topics. Presiding Officers, Alvah 
Peterson, President, E.S.A., and C. P. Clausen, First 
Vice-President, A.A.E.E. At this session was given the 
invitational public address of the E.S.A. entitled ‘‘ Present 
Status of the Knowledge of Immature Insects,’’ by 
William H. Anderson. 
30 P. ! Physiology Section; Presentation of Papers. Chairman, 
A Glenn Richards, Jr.; Vice-Chairman, Leigh Chadwick; 
Secretary, R. L. Patton. 
30 P. I Taxonomy Section; Presentation of Papers. Chairman, 
C. E. Mickel; Vice-Chairman, A. N. Tissot; Secretary, 
C. W. Sabrosky 
6:00 P. ] Social and Cocktail Hour 
7:30 P. Entomologists’ Dinner, followed by entertainment and 
dancing 
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Thursday, December 15 


9:00 A. M.—Taxonomy Section; Symposium on Entomology and 
Zoogeography. Chairman, C. E. Mickel. 
30 P. M.—Joint Session—Teaching Section of A.A.E.E., Chairman, 
W. P. Hayes; Secretary, Thomas C. Watkins. 
30 P. M.—Physiology Section; Symposium on Resistance. ae 
Patton, presiding. 


Friday, December 16 


:30 P. M.—Joint Session with Florida Entomological Society. Field 
trip to Everglades. Lewis Berner in charge. 
8:00 P. M.—Entomologists’ Night. 


Saturday, December 17 


9:00 A. M.— Bus Tour of Tampa and vicinity 


BUSINESS SESSION 


President Peterson called the meeting to order and asked for the 
report of the Secretary. 


REPORT OF THE SECRETARY 


Executive Committee Activities. 

In May, the proposal was considered by the Executive Committee that some 
thought be given to a possible unification of the two national entomological 
societies. It was voted that an exploratory probe of the entire situation be under 
taken and that a committee be appointed to look into the merits of this situation 
and explore the possibilities of a satisfactory unified organization which might be 
considered. President Peterson appointed the following committee: E. G 
LinsLey, C. E. Micke, C. F. W. MuESeBECK, Chairman. 

Twenty new members were elected by mail ballot. 

President Peterson appointed a Membership Committee composed of R. L 
UsinGER, Henry Dierricu, LEwis BERNER, WILLIAM ANDERSON, and W. P. Hayes 
Chairman. 


Annual Executive Committee Meeting. 

A special meeting of the Executive Committee was held at 7:30 p 
December 12, to discuss the report of the Committee on Possible Consolidation 
of the Entomological Societies. Mr. Muesebeck presented the Committec's report 
which was discussed at some length. After this the Executive Committee met 
with the Executive Committee of the A.A.E.E. to talk over various points raised 
in the discussion. It was unanimously agreed that the two committees be con 
tinued as a single, joint committee and be instructed to draw up the working 
proposal which could be submitted to the membership for consideration at the 
next annual meeting. B. A. PoRTER was named as chairman of the joint 
Committee. 

The regular annual meeting of the Executive Committee was held the 
evening of December 13 with the following members present: ALVAH PETERSON, 
A. G. Ricuarps, M. T. James, O. E. Tausper, E. G. Linsey, W. Gertscnu, H. H 
Ross, and alternates Z. P. MetcaLr and C. E. MICKEL 


1. Fifty new members were elected to the Society. 


1) 


2. The following members have resigned during the year: TREVOR KINcarp, C 


H. HapDLey, CHARLES T. GREENE, R. V. CONNIN, FRANK JOHNSON, A. F. WEISGERBER, 
A. E. BADERTSCHER, Mrs. W. M. Lewis, E. J. ANDERSON, W. E. BLauvett, J. D 
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Jones, G. A. Dean, A. F. BurGess, Dr. MrroyLannis, Roy W. RinGs, J. C. Repp, 
MABEL Coutcorp, TAMARATH K, YOLLES, SARAH E. Jones, H. M. GeLranp, C. A. 
DampacuH, E. R. Bucket_, K. B. M. Crooks, and S. A. Watson. 

The following members have been dropped from membership because of failure 
to pay dues or because they cannot be reached: W. H. Batt, H. F. BARNEs, B. F. 
Driccers, W. W. Gipson, R. D. GLasGow, RayMonD GoELBERT, G. B. HARsTON, 
P. E. HertnG, Howarp Hinton, T. K. Just, B. Krarcuick, A. H. Mappen, D. C. 
PARMAN, EDWARD Devt Ponte, R. E. Rittper, TAKAHISA SAWAMoTA, M. A. 
WEYMARN, Epwarp H. WILson. 

3. It was moved to award Dr. KENNEDY a life membership in the Society 
in gratitude for his many years of service as Associate Editor and Managing 
Editor of the Annals. 

4. It was moved that no action be taken this year on election of Fellows. 

5. The Society has suffered the loss by death of the following members: 
Rev. Mopestus WIRTNER, F. B. Istey, W. B. HeRMs, A. AvinorF, and FILIpro 
SILVESTRI. After the reading of the names, the members stood in silence in 
memory of the departed. 

6. The following were elected to fill vacancies in the Thomas Say Founda- 
tion: WILLIs GertscH, ALAN STONE. 

7. The following were elected to fill vacancies in the Editorial Board: P. O. 
Rivcuer, A. B. Kiots, J. N. KNULL. 

8. It was moved to contribute $100 to the support of Zoological Record 

9. The next annual meetings will be held at Denver, Colorado, December 
18-21, 1950, in conjunction with the A.A.E.E 

10. The following were appointed as officers of the Physiology Section: 
Chairman, R. L. Patron; Vice-Chairman, O. E. TAauBer; Secretary, LEIGH 
CHADWICK 

11. The following were appointed as officers of the Taxonomy Section: Chair 
man, C. W. SaBrosky; Vice-Chairman, R. L. UstnGer; Secretary, C. D. MICHENER. 

12. It was moved that Dr. J. C. BRADLEY be appointed a representative of 
this Society to promote attendance of American entomologists at the Ninth 
Entomological Congress at Amsterdam; further that a notice of the Congress be 
published in the Annals. 

It was moved that the Treasurer be instructed to suspend acceptance of new 
life memberships until the question of amalgamation be settled. 


Respectfully submitted, 
HERBERT H. Ross, Secretary. 


On motion, the Secretary’s Report was adopted as read. 


TREASURER’'S REPORT 
DECEMBER 4, 1948, TO DECEMBER 6, 1949 


CURRENT FUND 


Balance on hand December 4, 1948 $ 4,477 
Receipts 5,581 


Total $10,058 
EXPENDITURES 
Annals (5 numbers) $ 6,486 
Expenses of Secretary-Treasurer’s Office, including cost of New York 
meetings 568 
Bank charges 1 
Travel expenses of Managing Editor 270 
To Zoological Society of London 100 
lo Insect Physiology Foundation ,000 


Total $ 8,426 
Balance in Bank, December 6, 1949 1,632 


$10,058 


lotal. 
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PERMANENT FUND 
Balance on hand December 4, 1948.. $ 4,625 
Interest and Coupons 1] 


Balance on hand December 6, 1949 $ 4,636 
Liberty Bond 50 


Total $ 4,686.98 


‘ToraAL RESOURCES OF SOCIETY 
Balance in Current Fund $ 1,632.2: 
Balance in Permanent Fund 4,686 


Total $ 6,319.2 
Respectfully submitted, 
HerRBeErT H. Ross, Treasurer. 


The Treasurer’s Report was adopted subject to approval by the 
Auditing Committee. 

REPORT OF THE MANAGING EDITOR 

During the course of the year, we have succeeded in bringing the publication 
of the ANNALS approximately up to date. The June issue was delayed as a result 
of some reorganization in the offices of Spahr and Glenn, but the September issue 
appeared in early October and the December issue should appear in January or 
early February. The 1949 volume will total approximately 550 pages. 

Printing costs have mounted to about $8.50 a page. We have investigated 
the possibility of lowering this cost without sacrificing quality in our publication, 
but have met with no success. The publishers are, however, furnishing us with 
a better grade of paper, which is smoother and a little whiter than in the past, 
and which will take illustrations, particularly half-tones, better. This should 
add to the permanent value of the ANNALS. 

The matter of prompter publication remains a problem. There is on hand a 
sufficient number of acceptable manuscripts to fill the 1950 volume. On a whole, 
we are receiving high-quality manuscripts, and rejections are being made mainly 
on the basis of unsuitability to our editorial requirements. We now accept long 
manuscripts, that is, those of more than fifty printed pages, only if the author 
or his institution can pay the cost of publishing the pages in excess of fifty. There 
seem to be three courses open, so far as handling the backlog is concerned. One 
is to maintain the present policy, with the expectation of having constantly a 
year’s backlog on hand, and consequently delaying publication of articles for 
that period of time; a second is to be more rigid in our editorial requirements; 
and a third is to increase our income through increased dues, and consequently 
to handle a greater volume of material with either longer or more frequently 
appearing issues. 

On July 16, 1949, we signed a contract with University Microfilms, of Ann 
Arbor, Michigan, which would, in consideration of a 10% royalty of sales, permit 
that company to reproduce the ANNALS by microfilm, these microfilm copies to 
go only to bona fide subscribers, for their use only and not for resale. The intention 
of the contractor is to supply libraries with copies which they can maintain 
permanently, without cost of binding and with decreased storage costs. The 
contract may be terminated by either party on a year’s notice. Dr. Ross and | 
both went over the material carefully and concluded that we would, at least, have 
nothing to lose. Any possible loss resulting from decreased sale in back copies 
should be offset by the royalties. 

The progress of the ANNALS during the year has been due in no small part 
to the efficient work of Mrs. Helen Lanman in the Columbus office and Miss Doris 
Cripps in the mailing room, to the cooperation of the State College of Wash 
ington in granting me time for editorial work and to the part-time secretary, Miss 
Arden Sudhoff, who has been employed for me, and to the aid I have received from 
members of the Editorial Board. The cooperation of our printers and engravers 
has added greatly to our operating efficiency this year. 

The following is a financial report for the year 
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FINANCIAL REPORT 
SEPTEMBER, 1948, TO NOVEMBER 15, 1949 
RECEIPTS 
Received from A. W. Lindsey, Sept.-Nov. 4, 1948 $ 936.94 
Non-member subscriptions and sales from the Columbus office 2,117.97 
From authors for cuts 768. 68 
University of Tennessee, cuts and reprints 14.07 
University of Delaware, cuts, reprints, and publication costs 135.82 
J. L. Gressitt, credit against cuts and reprint costs 20.00 
$3,993.48 
Stationery and supplies $ 116.84 
Engraving 813.37 
Express and postage 153 
Stenographic and addressograph service 348 
Refunds on subscriptions 6 
To Spahr and Glenn; reprints, University of Tennessee and University of 
Delaware 


Total 
DISBURSEMENTS 


14 


Total $1,452 76 
Uncashed checks and cash on hand 6.90 
Bank balance, First National Bank of Pullman 2,533 .82 


$3,993.48 
Respectfully submitted, 
Maurice T. James, Managing Editor. 


This report was adopted subject to approval by the Auditing 
Committee. 


REPORT OF THE INSECT PHYSIOLOGY FOUNDATION 


The Foundation's Subcommittee on Finances reported that financial support 
for the proposed Journal of Insect Physiology was becoming difficult to obtain. 
Because of this, it was the joint thought of both the Foundation and members 
of the Executive Committee that the Foundation be placed on a stand-by basis. 
Should later developments indicate a more favorable situation, the Committee 
is ready to function in support of the project. In the meantime, the funds in its 
account will be transferred back to the Secretary-Treasurer after this report is 
approy ed 

FINANCIAL REPORI 
On deposit, Champaign Co. Bank and Trust Co., December 2, 1948 $1,000.00 
lo stationery and supplies—Twin City Printing Co., January 20, 1949 55.00 


Balance December 16, 1949 $ 945.00 


Respectfully submitted, 
WitiiaM R. Horsrati, Editor, 
Proposed Journal of Insect Physiology. 
On motion this report was adopted as read, subject to the approval 
of the Auditing Committee 


REPORT OF AUDITING COMMITTEE 

We, the undersigned members of the Auditing Committee, beg to make the 
following report concerning the accounts of the Society: 

W. P. Hayes has examined the books of Dr. H. H. Ross, Treasurer of the 
Society, and has found them to be correct and properly balanced. He has also 
examined the accounts of W. R. Horsrat, Editor of the Insect Physiology Founda- 
tion, and has found them to be correct and properly balanced. 

Morris Rocksrkin has examined the accounts of the Managing Editor of 
the Annals and has likewise found them to be correct and properly balanced. 
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At the time this report was written the accounts of J. J. Davis, Treasurer of 
the Thomas Say Foundation, are not complete and an audit was not made. It 
should also be pointed out that an audit of these funds was not made for the 
previous year as noted by the Auditing Committee appointed last year 

Respectfully submitted, 
Morris ROCKSTEIN, 
H. O. Dray, 
W. P. Haves, Chairman, 


On motion, this report was adopted as read. 


An oral report was given by Dr. C. D. MICHENER on the Joint 
Committee on Entomological Nomenclature. Dr. Michener explained 
that the Committee was functioning as a service organization and 
undertaking a project regarding supergeneric names. 

An oral report was given by Dr. W. P. HAyYEs on activities of the 
Membership Committee. Dr. Hayes pointed out that his Committee 
had been able to increase the number of new members considerably 
over what would have been a normal number for the year. Dr. Mickel 
moved that the Committee be continued. The motion was carried. 

Mr. Muesebeck reported for his Committee on the Unification of 
intomological Societies. He explained the essential points of agree- 
ment that the Committees of the two Societies had reached and 
emphasized the fact that other matters needed further study and 
clarification. These points will be among the first matters to be con- 
sidered by the newly formed Joint Committee. Many points were 
raised in discussion by members, and it was evident that the Committee 
had already been taking these into serious consideration. 

It was resolved that the Executive Committee be requested to 
arrange for meetings of the Society in conjunction with other Zoological 
Societies at least once in three years, if at all possible. It was further 
resolved that the Executive Committee explore the possibility of meeting 
at some other time of year to enable more students and teachers to 
attend the meetings. 


REPORT OF THE RESOLUTIONS COMMITTEE 

Having had such a delightful meeting of the Entomological Society of America 
in Tampa, now therefore be it resolved: 

1. That the Society express its thanks to the Tampa Terrace and Hillsboro 
Hotels and Masonic Lodge for their cooperation in making our meetings a 
success. 

2. That the Society express its appreciation to William H. Anderson for his 
excellent summary, ‘‘Present Status of Knowledge of Immature Insects,"' as 
presented in the annual public address. 

3. We would also acknowledge again the efficient service of our managing 
editor, Maurice T. JAMES, and HERBERT H. Ross, both of whom have done most 
excellent work in the affairs of our Society. We would direct that a letter 
expressing our thanks for secretarial aid be sent to the proper authorities of the 
State College of Washington and the Illinois Natural History Survey. 

4. We would acknowledge our appreciation to all of those who have labored 
to make this meeting not only a successful one, but also an enjoyable one. We 
would like therefore to thank the local arrangements committee, composed of 
W. B. GresHaM, W. V. Kinc, Lewis MAxweLt, RaLtpw L. MILLER, JOHN A. 
MULRENNAN, HERBERT SPENCER, W. L. THompson, N. CLaAtR VAN Horn, T. Roy 
YounG, and JoHN T. CREIGHTON, Chairman, for their untiring efforts in arranging 
such a fine program, and the Special Committee of the Florida Agricultural 
Research Institute, D. L. HAGaporN, G. D. SLoan, Paut E. Kaspar, J. K. SpARK- 
MAN, and W. M. Rowe, Chairman, for the very enjoyable entertainment provided 
at the entomologists’ dinner. 
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We would express our appreciation to the Subcommittee of ihe Local Arrange- 
ments Committee, composed of the wives of the members of the Local Arrange- 
ments Committee, headed by Mrs. CreiGHton, for the series of delightful 
occasions they arranged; and to Lewis BERNER and the Florida Entomological 
Society for providing a trip to the Everglades for visiting Entomologists. 

5. Be it resolved that the Society note with sincere regret the loss of certain 
members by death during the past year, and we would suggest that an expression 
of our sympathy be sent to the families of the deceased. 

Respectfully submitted, 
A. EARL PRITCHARD, 
J. CHESTER BRADLEY, 
Z. P. MEtcaLr, Chairman. 


REPORT OF THE NOMINATING COMMITTEE 


The Nominating Committee unanimously nominates: 
For President 
First Vice-President 
Second Vice-President 5. E. FLANDERS 
Secretary-Treasurer ....H. H. Ross 
As members of the Executive Committee—M.H.Hatcu, W. H. ANDERSON 
Councilors to the American Association for the Advancement of Science—J. F. 
YEAGER, 2-year term; A. E. Emerson, l-year term; T. H. HUBBELL, 


alternate. 


W. P. Haves 
J. C. BEQUAERT 


Respectfully submitted, 
CHARLES D. MICHENER, 
Curtis W. SABROSKY, 
CLARENCE E. MICKEL, Chairman. 


It was moved that the Secretary be instructed to cast a unanimous 
ballot for these officers. Motion carried. 
The meeting then adjourned. 


REPORT OF THE JOINT COMMITTEE ON THE PREPARATION OF 
A HISTORY OF ENTOMOLOGY IN RELATION TO WORLD WAR II 
Due to serious illness, it has not been possible for COLONEL E. C. CUSHING, 
general editor, to complete the ‘History of Entomology in Relation to World 
War II,’’ as anticipated. The preparation of this history is a project sponsored 
jointly by the American Association of Economic Entomologists and the Ento 
mological Society of America 
Before becoming ill, Colonel Cashing 
accumulated much information, in addition to that supplied by the joint com- 
mittee, which will aid in the completion of the project. 
The general editor is anxious to resume active work and has reported to this 
committee that he hopes to complete the history by the summer of 1950. 
Respectfully submitted, 
RaceH W. Bunn, 
STANLEY W. BROMLEY, 
E. F. KNipLinG, Co-Chairman, 
P. W. OMAN, Chairman. 


conducted extensive research and 


THE NINTH INTERNATIONAL CONGRESS OF ENTOMOLOGY 

“The Ninth International Congress of Entomology will be held August 
17th-24th, 1951, at Amsterdam (Netherlands). Entomologists wishing to receive 
programs and application forms are requested to communicate with the Sec- 
retariate, c. 0. Physiologisch Laboratorium, 136 Rapenburgerstraat, Amsterdam, 
and with Professor J. C. Bradley, Department of Entomology, Cornell University, 
who is in charge of the Entomological Society Delegation and is the American 
representative on the Permanent Committee of these Congresses 


‘Further communications will follow later in 1950." 





BOOK NOTICES 


WEBS IN THE WIND, by Wintrrep DuNCAN. xv+3887 pages, 74 plates, 101 
text figs., frontispiece. ‘The Donald Press Co., New York. Price, $4.50 

This book is probably the only one in existence purporting to deal with the 
natural history of a group of organisms in which the great majority of the animals 
considered are not identified by the author and are neither described nor figured so 
that they may be recognized by anyone else. The author, by her own admission 
without previous knowledge of her subject, spent two years studying spiders and 
recording her observations. The book that resulted is a curious hodgepodge 
of misidentifications, misinterpretations and misconceptions. 

The book is filled with sketches of spiders, webs, ‘‘houses,’’ ‘‘hideouts’’ and 
other structures; but, so far as possessing any significance, the majority might 
just as well have been left out. Not being able to recognize the spiders she tries 
to discuss, the author provides such names of her own as, ‘‘Cream Dwarf Babies,"' 
‘Mesh Potato Spider,’’ ‘‘Dear little mother Epeira"’ or ‘‘Jack,"' ‘‘John,"’ ‘“‘Jerry”’ 
and ‘‘Jaqueline.'’ Where she found the few technical names she often misapplies 
is perhaps expl 1ined in her statement (p. vi) that she ‘‘peeped into just one old 
spider book.'"’ Actually, however, she looked at several other books as indicated 
in her bibliography of 14 titles. Completely ignored were the hundreds of studies 
of spiders which might have disabused her of the idea that little work had been 
done in the field 

There are so many errors in the book that pages would be required simply to 
enumerate them. An explanation for some of them may possibly be found on 
Plate 8 which depicts a person looking at a web through the wrong end of a pair of 
field glasses. 

The author can neither quote nor interpret correctly the statements of others, 
as may be seen on page 54 and again on page 98, where she puts words in the mouth 
of Henry C. McCook which he would never recognize as his own. Some other 
examples are as follows. Page 68: ‘‘The epigynum in males does not develop until 
after the last moult.’’. The male, of course, has no such structure. Again, page 
68: ‘‘The crustaceans who share their [spiders] extraordinary ans atomic al make-up,’’ 
this in reference to the mating structures. Not so! Page 70: ‘‘Emerton, the 
Peckhams, Fabre, etc., used the word Epeiridae, to cover a whole order." 
Epeiridae is a family name and was so used. Page 101: The daddy-long-leg 
is described as having only four segments in the abdomen and with eyes raised 
like those of a crab, on tubercles. Many phalangids have more than four visible 
segments and the eyes of a crab are quite differently disposed. Liphistius is 
reported as found only in Sumatra but there are species of this genus in variou: 
parts of Malaya and Burma. Page 101: ‘‘The one real fossil spider that has been 
found, Heptathela kimurai.’’ Hundreds of real fossil spiders have been found 
Page 102: ‘‘The scorpions are members of the spider family and so are the king 
crabs (more exactly all three are of the order of Arachnids).'' Wrong again! 
The arachnids constitute a class and the spiders, king crabs and scorpions all 
belong to different orders and, indeed, are often placed in distinct sub-classes 
king crabs, sometimes, even in a different class. Figure 24, page 124, bears the 
legend, ‘‘Pholcus Eating a Lady Bug.'’ Eating with what, the tip of the 4th 
leg? Page 360: The author believes she may have discovered daddy-long-legs 
that spin cocoons and guard egg-sacs. Arachnologists would very much like to see 
examples. Page 364: ‘‘The real Tar: intula, is a member of the scorpion family, 1 
perfectly flat, and smaller than a penny.'’ There are three distinct errors here: 
first, the genus Tarantula is a tail-less whip scorpion of the order Pedipalpi; second, 
it is not perfectly flat; and third, a specimen before me could straddle a dinner 
plate. The word ‘‘tarantula,’’ as a common name applied to the ‘big furry 
spider,’’ is perfectly correct and has been in use for generations. Figure 70, page 
284, is labeled, ‘‘Female Micrathena Walking.'' This is remarkable since the 
figure depicts a creature without legs. Page 366: In the solpugids, ‘‘as in the 
Pedipalps, the first pair of legs is attached to the head-segment,’’ an 
arrangement which the author regards as, ‘‘a curious variation on the leg theme.’ 
Very! Even some of the terms in the glossary are incorrectly defined: The 
epigynum is not the ‘‘sexual opening in both male and female.'’ ‘‘Lung Books 
Whitish plates which cover the tracheal breathing tubes.'' Not so! Index, 
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page 383: Leiohbunum formosum happens to be a daddy-long-legs, not a centipede. 
Page 376: The word is pedicel, not pedicle. And dozens of other errors in the 
names of spiders and other creatures. 

How an editor could accept the manuscript for such a book and a publisher 
be found to print it, is beyond comprehension. The book is well printed on 
excellent paper and is attractively bound, and that is the most that can be said 
for it.—SHERMAN C. BIsHop. 


STUDIES ON THE CENTRAL AND SYMPATHETIC NERVOUS SYSTEM 
AND SOME SENSE ORGANS IN THE HEAD OF NEUROPTEROID 
INSECTS, by Kjett Exnspom. 162 pp., 142 figs. Opuscula Entomologica 
Supplementum VIII, Entomological Society of Lund. 1948. 

This is an extensive work which should prove a significant contribution to the 
comparative neurology as well as to the taxonomy of this group of insects. Special 
emphasis is laid upon the Trichoptera and Lepidoptera to which orders two 
chapters are devoted, representing 127 of the total (162) pages. 

A student of Hanstrém, the author has written a monograph replete with 
excellent microphotographs of (original) histological material and several figures 
of whole brains reconstructed from sectioned material. The Mecoptera, Meg- 
aloptera and Neuroptera are treated only briefly in one short chapter. With 
major emphasis on histology, the author treats the Trichoptera and Lepidoptera 
under the divisions of the central and sympathetic system including the proto- 
cerebrum, deutocerebrum, and tritocerebrum, the supra- and suboesophageal 
ganglia, the corpora cardiaca, corpora allata, recurrent nerve, frontal and hypo 
cerebral ganglia. A brief historical summary of the work to date on the neurology 
of the five orders mentioned is included. It is significant that this is the first piece 
of work which includes an extensive treatment of the morphology and histology 
of the central nervous system of the Trichoptera and the first investigation of the 
sympathetic system of this same order. Emphasis on the differences and similari- 
ties of the Trichoptera and Lepidoptera nervous systems is made from the point 
of view of the comparative morphologist as well as of students of phylogeny. 
The demonstrated parallelism in the anatomy of the nervous system of the 
Lepidoptera and Trichoptera helps to confirm the close phylogenetic juxtaposition 
into which these two orders have been placed by other anatomical and morpho- 
logical similarities. This relationship is also emphasized in the comparisons 
of families within each of these two orders; i.e., Trichoptera-like features of the 
nervous system of lepidopterous forms, and lepidopteran features of that of 
trichopteran genera. 

Although this is a desirable addition to the library of the student of insect 
neurology primarily, it is a worthwhile supplement to the general body of knowl- 
edge which should also be helpful to workers interested in anatomical bases for 
neurophysiological and endocrinological investigations.—M. ROCKSTEIN. 


ARQUIVOS DE ZOOLOGIA DO ESTADO DE SAO PAULO. Volume 5. 
659 pages. 1946-1948. 

North American taxonomic and medical entomologists can but illy afford to 
overlook the important contributions to their subject that are being made by 
their Brazilian coworkers. The ‘‘Arquivos de Zoologia’’ is an important medium 
for the publication of the work of these entomologists. The present volume 
contains ten articles, eight of which are of direct interest to entomologists. 
Included among these are Barretto's catalogue of the American Flebotomus, an 
apparently thorough work with references, citations, and a bibliography; the 
account of the second scientific expedition to Porto Cabral, on the Parana, with 
much entomological material included, by Travassos and Carrera; and important 
works on the South American species of Basilia (Nycteribiidae), on the Mallophaga 
of Brazilian Psittacidae, and on the flea genus Polygenis by Guimaraes, on the 
morphology, bionomics, and color phases of the butterfly Pericopis picta (Guérin) 
by Travassos, on the neotropical Opiliones by Soares and Soares, and on the 
neotropical Simuliidae by d'Andretta and d'Andretta. All articles in this volume 
are in Portuguese, sometimes with a brief English summary.—M. T. J. 
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THE NATURAL HISTORY OF MOSQUITOES, by Marston Bates. xv+379 
pages, 16 plates, 9 text figures. MacMillan Company, New York, 1949. 
Price, $5.00. 

The malariologist, the medical and general entomologist, and the student 
of evolution will welcome this guide through a maze of information and published 
research which is so extensive as to tax the abilities of the culicidologist to keep 
abreast of it. The book is to an extent a compilation from the literature, though 
the author's extensive experience in the field of malariology and mosquito biology 
has made possible a critical evaluation of the material included, as well as the 
addition of new materials. The versatility of the author, whose interests have 
included, in addition to the present field, the Tephritidae, butterflies, human 
biology, and the problem of evolution and the origin of species, and his ability 
to write a clear and interesting style of English, have added to the readability 
of the book and have enriched it with philosophical considerations 

The work is not taxonomic or morphological, although four chapters deal 
with taxonomic considerations and an appendix lists in systematic arrangement 
all species mentioned in the text; neither does it deal with any of the aspects of 
mosquito control. These, however, are not defects, as such material is readily 
available from other sources. The main purpose of the book is to discuss mosquito 
physiology and behavior, in respect both to those elements common to all mos 
quitoes and to those which show specific differences. He uses the term ‘‘natural 
history’’ advisedly as distinct from ‘‘biology’’ which ‘‘covers all aspects of the 
study of organisms and living processes without stressing one particular point 
of view more than another, while natural history would levy contributions from 
the various specialties only in so far as their material would directly help the 
understanding of the living, functioning, whole organism."’ (p. 7 

The first part of the book deals with mosquito life histories, with a con 
sideration of the characteristics of behavior, physiology, and environmental 
relationships of the various development stages. The environment, longevity, 
distribution, sexual behavior, and food habits of the adult (pp. 13-81), the pro 
duction, deposition, structure, embryological development and hatching of the 
egg (pp. 82-111), the environment, physiology, and behavior of the larva (pp 
112-178), and the role and behavior of the pupa (pp. 179-185), are discussed 

The rest of the book considers mosquitoes in relation to other organisms, as 
parasites, prey, hosts, and vectors, and in relation to viruses (pp. 186-238); the 
species problem, particularly in relation to cryptic species in mosquitoes (pp 
239-256); the classification and distribution of mosquitoes (pp. 257-285); tech 
niques in mosquito study (pp. 286-303); and what the author calls ‘‘the strategy 
of mosquito research,’’ in which he emphasizes a main contention of the work, 


f 


namely, that the wealth of information obtained as a result of practical con 
siderations, may very well be utilized in practically untouched fields of pure 
research (pp. 304-310 

A list of 577 citations, through ‘‘certainly, less than a fifth of the papers tha 
have been published on mosquito behavior alone,’’ is chosen to include references 
that in their turn contain bibliographies of the separate subjects.—M. T. J. 


t 


PRINCIPLES OF INSECT PATHOLOGY, by Epwarp A. STEINHAUS. xi+757 
pages, 219 text figures. McGraw-Hill Book Company, Inc., 1949. 
Price $8.00. 

To the several facets of organized knowledge in entomology, now may 
added this remarkably effective, pioneer review of a fast growing but previously 
scattered literature in the field of insect pathology. Though crude allusions 
may be found to insect diseases even in certain ancient writings, few of us would 
realize, before a more than casual examination of this fine work, that the author 
had a literature of well over 5,000 titles upon which to draw for his text. 

As could be expected with regard to arthropods, the greatest advances in 
basic information in insect pathology have been the results of man’s economic 
needs, but perhaps surprisingly, first in relation to the culture of his insect friends, 
the silkworm and honeybee, even before attention was focused on diseases of his 
insect enemies. The author lists, as an example, 62 abnormal conditions to which 
the queen honeybee is subject. It also may come as a surprise to many that the 
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diseases of the silkworm were the first demonstrated microbial agents of animal 
maladies, though such readers may be aware that here Pasteur made some of his 
famous contributions both to science and to the improvement of a French industry. 
Contrary to what the title es imply, the volume discusses the beneficial as 
well as the deleterious microbial flora and fauna of insects and their ; ‘lies. This 
book makes an excellent complementary volume to his previous work, ‘‘Insect 
Microbiology,’’ with less overlapping than might be suspected from the titles. 

Dr. Steinhaus brings to this really monumental work a most fortunate 
bacteriological background of training and experience, thus providing a stimu- 
lating presentation and viewpoint that will probably benefit entomologists even 
more than if such an inventory had been compiled by one strictly of their own 
profession. Though the author's stated ‘‘first objective’ was to fill the need of 
students for a textbook of insect pathology, the volume reveals much more than 
the facies of a teaching manual, for it will be found to be an indispensible reference 
work to continued re search, as well as to practical application in problems of 
‘biological control’’ of insects in the field. One of the stimulating attributes of 
the volume is the ‘‘negative’’ one of pointing out ‘‘man’s colossal ignorance of 
the subject’? and the repeated warnings that the subject of ‘biological control’ 
“3 is passed the stages of either the early overoptimism or of the subsequent too 

‘actionary pessimism, and should now advance by properly planned rationaliza- 
tion to take its earned place among other subsidiary entomological fields. 

The author points out his intentional reference to only the most important 
literature, and it is remarkable that he kept his text within the 757 pages he did, 
for it is doubtful if ever again will it be possible to encompass as wide a discussion 
of such ancillary phases as abiotic and mechanical influences, parasitic infections, 
and biological control with its ecological implications and methodology plus 
comprehensive discussion of classes of microbial agents within the covers of one 
reasonably-sized volume. Certainly, correlative texts on the more intensively 
developed fields of vertebrate and plant pathology necessarily have become much 
more restricted in their respective coverages. The omission from any chapter 

reference to Sweetman’s previous book on ‘‘Biological Control of Insects’’ is 
noticeable in a work in which the present author's interest in biological control was 
prominent motivating influence. 

This volume is profes sely and pertinently illustrated with 219 figures, well 
balanced with not only photomicrographs of pathological subjects, but also photo- 
graphs of eminent coshrih utors, of infected insect hosts, field equipment, and 
other gross subjects, and with charts and graphs, of which some 85 are originally 
presented in addition to many redrawings and adaptations from other authors. 
An especially valuable feature is the not inconsiderable amount of original data, 
though this will be more evident to those specializing in the field. Its value for 
rapid reference would have been enhanced had a summarical or host table been 
rovided, at least for the microbial agents. 

unquestionably a commendable advance in the systematization of 
thogenic agents of insect diseases through the author's fi or ger with the 
iternational Rules of Bacteriology, but he also may be ahead of his time in 
iption of Holmes’ nomenclature of the viruses from the Betecy a (6th 
edition) since the binomial Latin system is still far from wide acceptance as 
applied to the animal viruses (for a supplemental and more intensive discussion 
of this phase of the subject, the reader may consult a later article by Dr. Steinhaus 
Bacte fae il Review for December, 1949). 

But criticisms of this volume are trivial. The usual entomologist, often in an 
isolated lo« tion, might have wished that there had been an elaboration of the 
too brief and generalized reference to technics for diagnosis of insect diseases. 
How, for example, one unfamiliar with bacteriological techniques decides if a 
polyhedrosis is responsible for an insect’s death as nearly as a slide smear would 
tell with suitable staining, if needed, would be vague to the nonspecialist though 
probably considered elementary by a bacteriologist. There are other perhaps 
unavoidable generalizations and unsupported statements without specific illustra- 
tions in some chapters, probably because much specific information is still quite 
elementary or eg acquaintance with the pertinent facts is assumed from 
discussion elsewhere in book. The still elementary state of our knowledge 

his subject is re pe ane ‘ily emphasized by his frequent need to resort to varia- 
tions of the phrase ‘‘not enough is known . . .'’ We are indebted to Dr. Stein- 
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haus for this first inventory of the subject, and the volume is so overwhelmingly 
a positive contribution to the field of entomology that all of us will continue to 
expect more than ordinary things from the author in the future. He has undoubt- 
edly provided a major acceleration to the field of insect pathology and it should 
provide a stimulus to the neglected field of insect histology as well. 

CoRNELIvus B. PHILIP 


AIR TRANSPORT AND INSECTS OF AGRICULTURAL IMPORTANCE, 
by W. A. L. Davin. 11 pages. Commonwealth Institute of Entomology, 
London. Price 1 s. 6 d., post free 

Though no major agricultural pest has yet been known to have become estab- 

lished in a new territory as a result of aircraft transportation, the danger of such a 

thing happening is always present. This pamphlet attempts to review the most 

significant information that has been accumulated concerning the actual and 
possible transportation of insects of agricultural importance by aircraft and con- 
cerning methods that should be used to prevent introduction of such insects into 

new areas. A bibliography consisting of 42 titles is appended.—M. T. J. 


CATALOG OF THE TERMITES (ISOPTERA) OF THE WORLD, by Tuomas 
E. SNYDER. Smithsonian Misc. Coll., vol. 112 (whole volume), pp. 1-490. 
1949. Price, $3.00. 

This modern classification of termites was prepared by Dr. Snyder in 
cooperation with Dr. A. E. Emerson, of the University of Chicago. Fossil forms, 
as well as living ones, are included, though in a separate section of the catalog. 
Synonymies and geographical and geological distribution, as well as the more 
important references, are given. Ten new genera are proposed and described, and 
several new species and new species names, in all cases based upon bibliographical 
references only, are proposed. A species index and bibliography are given. 

The progress of taxonomy is greatly hampered by the lack of adequate cata- 
logs, and specialists in other orders might well be envious of their coworkers 
who now have available so complete and useful a work as this. One confusing 
feature which impresses me, at least on first consideration, is the failure to 
differentiate either by style of type or position, the valid name of each species 
and the bibliography references that follow. On the whole, however, this work 
should prove easy to use.—M. T. J. 


THE CARABIDAE OR GROUND BEETLES OF GEORGIA, by P. W. Farric. 
Emory Univ. Mus. Bull. 7. 62 pages. January 15, 1949. 

THE LARVAEVORIDAE (TACHINIDAE) OR PARASITIC FLIES OF 
GEORGIA, by P. W. Fartic. Emory. Univ. Mus. Bull. 8. 40 pages 
December 1, 1949. 

These works represent the seventh and eighth of the author's serial contribu- 
tions to the knowledge of insect forms of Georgia (see Ann. Ent. Soc. Amer., 
41: 563, 1948). The list of Carabidae includes 530 known Georgia species and an 
additional hypothetical list of 121 species; a single species of Onophronidae is also 
included. An interesting account of the bombarding beetles is given. The list 
of Larvaevoridae includes 285 species.—M. T. J. 





COLLECTING IN THE NATIONAL PARKS 


Many collectors who are laying plans for the summer may not be aware of the 
regulations that govern collecting of animal life in the National Parks and Monu- 
ments. Some who are familiar with the procedures of past years are not aware of 
the change instituted by Field Order 768, June 17, 1949, of the National Park 
pervice 

In a nutshell, the requirements now to be met by an applicant for a permit 
to collect animal life in the areas under the supervision of the National Park 
Service are these: 

The collector must be a Federal employee. 
The collecting must be for the benefit of the Park or for Science. 

3. The specimens collected must be deposited in a museum or in the col- 
lections of scientific or educational institutions and made available to the public. 


Items 2 and 3, above, have always been among the requirements. Unfor- 
tunately some of the collectors who were granted permission to collect in the 
National Parks under the former generous interpretation of the National Park 
Service Act of 1916 paid little attention to these requirements. They did either 
or both of two things that cannot be condoned: they over-collected rarities more 
or less confined to the reserved area or they did not properly deposit their col- 
lections but sold them. 

The National Parks were created as refuges for all natural life and to 
preserve particular natural phenomena from destruction. Although the word 
“‘animal”’ is not defined in the original Act, it is interpreted in its scientific sense. 

Mr. John E. Doerr, Chief Naturalist for the National Park Service, in a 
letter dated December 27, 1949, has expressed his opinion to me that the present 
ruling is not disadvantageous to the Park Service or to research. He states in 
reply to a specific question ‘‘Insects census work can be undertaken by any Federal 
employee who possesses the necessary permit which can be issued at the discretion 
of the superintendent. When a census is necessary and Federal employees cannot 
undertake the work, qualified specialists raay be authorized to conduct the study 
by their appointment of collaborators without compensation.’’ This is a clear 
statement that unless the National Park Service deems a census of some particular 
group of insects—or any other animal life—necessary there is little use for you to 
ask for appointment as a ‘‘collaborator without compensation.’ , I am sure that 
a qualified specialist, working on a particular problem that involves areas under 
the supervision of the National Park Service, would have little difficulty getting 
full cooperation from the Service in being appointed ‘‘collaborator without 
compensation,’’ 

The 4 pointment to such a position requires compliance with certain formali- 

The specialist must furnish a record of qualifications, a promise of loyalty 
» Government and a waiver of compensation. 


is being done to protect for the future relatively limited areas of 

If you do not have a really legitimate reason for being permitted 

to collect in a National Park or National Monument do not bother the Service 

for such a perm The National Forest areas in the same general region will 

doubtlessly answer your purposes. Within the Park you will find generally at the 

of the Park Naturalist a collection of material that may answer 
your distri ional problems. It often has done so for me. 

ive a legitimate reason for collecting animal life in a National 

ment get busy about your permit early. Do not leave it until you 

ark. Do this: first, write to the superintendent of the Park 

learly your reason for wanting Ks DO ga as an unpaid col- 

if your request is looked _ favorably by the superintendent 

of form 10: 471; fill these in and return them promptly; 

park area until you have a signed permit in 

1ave discussed the ‘‘local ground rules’’ with 


ny collecting in 


l 
1 
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nd only after you 
MARTIN BROWN. 





NOTICE TO MEMBERS AND CONTRIBUTORS 


The Annals, of the Entomological Society of America, published by 
the Society quarterly, includes the Proceedings of the Annual Meetings 
and such papers as may be selected by the Editorial Board. 

Papers may be submitted to any member of tie Editorial Board 
and should be as nearly as possible in the form desired as final, type- 
written, and illustrations finished complete ready for reproduction. 
Plates must not exceed 414x634 inches unless heioate’ to fold. Cuts for 
illustrations are changed at cost to the author. In general, papers to 
be accepted must be original, complete and previously unpublished. 
Authors will be allowed fifty reprints gratis and additional copies at cost 
to the Society. 

The Managing Editor is provided with the most recent address 
of all paid-up members on record in the Secretary’s office for mailing 
the numbers of the Annals and members failing to receive their numbers 
should present their complaint to the Managing Editor within four 
months from the date of the mailing of the issue. After that time 
the numbers will be furnished only at the regular published rate. 

Requests for information as to membership and annual dues of 
members should be sent to the Secretary-Treasurer, Dr. Herbert H. 
Ross, Illinois State Natura! History Survey, Urbana, Ill. 

Communications relating to the Annals, and orders for reprints, 
should be addressed to the Managing Editor. 


SUBSCRIPTION RATES AND BACK NUMBERS 


The regular subscription rate for the ANNALS is $6.00 (U. S. money) in the 
United States and all other countries. 

Subscriptions from non-members, and orders for back numbers, are now being 
handled through the Columbus office. Letters should be addressed to Mrs. 
Helen S. Lanman, Dept. of Zoology and Entomology, The Ohio State University, 
Columbus 10, Ohio. 

ae stock of back numbers of the ANNALS is now in charge of The Spahr & 

ener East Broad Street, Columbus 15, Ohio, by whom all shipments 
Gk eean t orders should be add ressed to Mrs. H Helen S. Lanman as above 


Back numbers are furnished at the following prices: Volumes 1 to 31, $4. 00 
r volume, $1.00 per issue; Volumes 32 to 38, per volume, $1.25 per issue; 
olumes 39 to 42, 36.00 per volume, $1.50 per issue. 


THE THOMAS SAY FOUNDATION 
Vol. I. CNG on and a of North America . . Price, $3.00 


Vol. Ii. ae or ‘Sanus of North America . . . 5.00 
By J. G. Neepuam and P. W. CLaassen 
Vol. III. ee an Nymphs of North America . . . . 4.00 
CLAASSEN 
Vol. a Blowflies of North America . . . . . 6.50 
By Davin G, Hatt. 

Members of the Entomological Society of America will receive a ten percent 
discount on volume IV, if the purchase is a personal one. 

Send orders to J. J. Davis, Purdue University, Lafayette, Indiana. 

Orders outside the United States, Canada, Mexico and U. S. Possessions, 
50 cents extra per volume. 


All accounts with the Entomological Society of America, or its 
Journal, ‘‘The Annals,” owing by individuals or institutions without 
me United States should be paid by Postal Money Order in American 

ollars. 
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